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This Volusie 1 of Book I of the Manhattan District History 
Introduces the reader to the books and voluwes that follow. It 
describee the Important published fore-runners of the history, the 
purpose end scope of the History, end the handicaps under which it 
wee writtenj and then it describes hovr it ii formed end (very briefly) 
what it contains. A brief paragraph tells what la to be found in 
each of the other volumes of Book J, which, because of their sub- 
jects, must be sore or less individually independent; then, with 
similar brevity, & few words of description of each of the other 
books of the History (Book IX through Book VIII) are given - Just 
to five the reader an idea Of what main subject can. be found treated 
in each one. 

Following the introductory section, this volume describes 
certain general subjects which apply to the whole of the History 
and could not be suitably included in any other volume or books "She 
Mission of the Manhattan Bistrict"; "Authorisations and Lines of 
Authority*, and "Total Costs' 4 . 

Iron its very nature, this volume must differ in some respects 
from other volumes of the History* it contains no summary; its 
appendix references (Appendix A) are confined to the section dealing 
with authorisations only, (the references and the appendix data which 
apply to the statements in the introduction and elsewhere in this 
volume cea be found in the leter volumes and later books which are 
described. ) 
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Other appendices (B, 0 and D) contain i a combined fable of 
Contents of all the eight books of the El story 5 Combined Indices of 
the names of persons end organisations mentioned! and ft Map showing 
the geographical locations of the Manhattan District installations 
and offices. She locations shown on the map in Appendix D include 
only those at which the District maintained offices, end personnel 
assigned to duty officially for considerable periods, tfhe locations 
of operations in which the Manhattan District had a direct interest 
were located in nearly every state in the Union and in many foreign 
areas as well * in such widely scattered places mi the Belgian 
Congou Bikini Atoll in the Kar shall Islands! Great Britain; Canada j 
Italyj franco! Germany! $inian la the Marianas} and Hiroshima and 
Hagaeaki in Japan. Appendix E contains a general index of the History. 

Ab explained in the introductory section of this volume, the 
official termination date of the History was 3>1 December I9U6, the 
day on which the Hauhatten District turned over its control of atomic 
energy matters to the Atomic Energy GaaaaisBlen. Vherever a writer 
of the History has used the phrase "termination of the Manhattan 
Dletrlct% or words to that effect, it is intended to refer to the 
termination of the District's control (on 31 December 19*&) and. not 
tc the end of the existence of the District, Actually, although this 
vas not generally understood, the Manhattan District continued in 
existence for some months longer (during the process of liquidation), 
until it was officially abolished on 15 August I? 1 *?. 

December 19hg 
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§| MABHATTAH DISTHICT HISTGRV 

Book I, General - Volume 1, S21B3SRAL 
SECTION 1 - INTEOBUCTIOIT TO TH35 BISTORT 

%»\, Published forerunners of the History . 

a. The President's Announcement. * The first words to roach 
the general public » In this or any other country * of the successful 
development of the atomic bomb, were contained In the announcement of 
President Barry S. Truman on 6 August I9U5. 

The statement Issued by the President on that day announced 
that "an American airplane had dropped one bomb 1 * on the city of Hiroshima 
in Japan and "destroyed its usefulness to the enemy". After a few 
descriptive words on "the battle of the laboratories" , which had produced 
the bomb, and about the pooling of the Interests of the Suited States 
end Great Britain, the President west on to say: "The greatest marvel 
is not the size of the enterprise, its secrecy, nor its cost, but the 
achievement of scientific brains in putting together infinitely complex 
pieces of knowledge by many men in different fields of science into a 
workable plan. And hardly lees marvelous has been the capacity of 
Industry to design, and of labor to operate, the machines and methods 
to do things never done before, so that the brain child of many minds 
came forth in physical shape and performed as it was supposed to do • 
Both science and industry worked under the direction of the United 
States Army, which achieved a unique success in managing so diverse a 
problem in the advancement of knowledge in an amazingly short time. It 
is doubtful if such another combination could be got together in the 
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world. What has been done 1b the greatest achievement of organized 
science in history* It was done under high, pressure and without failure. M 



President had Issued hie announcement, other statements were released 
by the War Department,, the first by Secretary of War Henry I>. Stimson, 



years was briefly outlined, tThese statements were confined to the hare 
bones of history, mentioning the parte played in the earlier ecenee by 
the pioneering nuclear scientist© of a any countries and, in particular, 
by those of the United States, Great Briton end Canada; then, the parte 
played hy President Franklin 2>. Roosevelt; by the Office of Scientific 
Research and Development j and by the "General Policy .Group* and the 
"Military Policy Comal toee", headed by Br, Vannevsr Bush and Dr. Jawes S. 
Conaati £hese statements also described how decision «es made and approved 
by the President, In June 19*12, %o expand the work greatly enU to transfer 
the program to the War Department; how the enterprise then received the 
name "Manhattan Project*; how the organisation carrying on the work was 
named the "Manhattan District* 1 ; how Major General L, fi. Proves was 
appointed by the Secretary of War to take complete executive charge of 
the program and wae made directly responsible to the Secretary of War 
end the Chief of Staff; and how a total of about two billion dollars had 
been spent. 



by brief descriptions, the principal locations at which the worts of the 
Manhattan Pistrlct had been carried on! the Clinton Engineer Works and 
the "city" of Oak Ridge, "on a Government reservation of some 59|000 



b* War Department Mnouacemente - Immediately after the 



in which the general history of the atomic bomb project through the war 



The statement issued by the Secretary of War also disclosed, 
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acres, near Knoxviiie, Tennessee"; the Haaford Engineer Work© and the 
town of Richland* *on a Government reservation of ^30,000 acres" near 
Pasco, feFashiagtent end the "special laboratory dealing with the many 
technical problems involved in patting: the components together into 
en effective bomb. ..in an isolated area in the vicinity of Santa Fe, 
Sew Mexico 14 (t*oe Alamos). The statement el bo referred to other smaller 
plants in the United States and Canada, which had produced needed 
materials, and it listed a few of the many laboratories - at Columbia 
University, University of Chicago, University of California, Iowa State 
College, - which contributed materially to the research and development 
of special equipment, materials, and processes for the project. It 
mentioned likewise, by name, Just a few of the many industrial organ- 
isations which had borne such a vital part in the success of the project; 
S. I. du Pent de Hemoure & Company, H. W. Kellogg Co., J. A, Jones, Co., 
Vaioa Carbide & Carbon Co., stone end Webster Engineering Corp., 
Teanessee-llaetman Co.! and equipment manufacturers: Allis*Chalmers t 
Chrysler, General Electric, Westinghouse, There were many others which 
might have been mentioned also. 

c. *The Smyth Report 1 ' - Then, a few days later, on 12 August 
19^5, after the second combat atomic bomb had been dropped on Nagasaki 
(on 9 August 19*15) da ys before Japan offered to surrender, the 

official report entitled "Atomic Energy for Military Purposes by 
Professor H. B. Smyth of Princeton University, was issued. This report, 
which was carefully scrutinised end censored, before publication, by 
special appointees of General Groves, to insure that it would not dis- 
close any secret information vfcich might imperil the security of the 

ui - n«'\M} DATA 



^EftlfKl AIOMOtfQffiaGY ^CT 1946 





TJaitcd States or its partners in the enterprise, goes late considerable 
detail in describing the basic scientific theories and facts, appli- 
cable to the project, which were generally known to the world of science 
before the project was undertaken. It also describes, in general terms, 
the problems which had to be, and were, solvedj the general progress 
which was made at successive stages; the various methods and processes 
which were considered and undertaken for the production of fissionable 
material ; end the administrative organisations which directed and con- 
trolled the work, (The preparation and publication of the Smyth Eeport 
ere described In Chapter 1J of Volume k of this book, and the Report 
itself say be found among the press releases in Chapter 6 of the same 
volume. ) 

|H Sr. Smyth starts, for hie text, with Br. Albert Einstein's 

formula for the equivalence of mass and energy* 

S = MC2 

(where "E* is energy, "K" is mass, and *C" is the Velocity of light. 
If mass is expressed in grams, end velocity of light in centimeters per 
second, energy will be expressed in ergs.) He describes, step by step, 
the discoveries of important phenomena of radioactivity and their 
significance, leading up to the discovery of uranium fission end its 
implications, until, in June 19^0, although a chain reaction had not 
yet been obtained, "its possibility <* at least in principle ~ was clear 
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and several paths that might lead to it had been suggested".* (Smyth 
X.56.) 

It was at about this time, es described by Dr. Smyth* that 
a censorship committee was eet up, in the National Research Council, 
to control publication of papers on uranium fi scion; and then, after 
the Manhattan District was placed in charge, in the sumraer of I9U2, 
responsibility for promulgation and enforcement of all security 
regulations relating to the entire project was delegated to the 
Commanding General of that organisation. Very little information * 
and none of it of serious import * leaked out, so that the project 
well earned the title of "the best-kept secret of the War*. 

d. kater Publications - All developments, from the summer 
of 19^0 until August 19^* were carried Out behind the curtain of 
secrecy imposed by war time conditions. As we have seen, in August 
19*6 the curtain was lifted slightly, first by the President and then 
by statements issued by the War Department, including Dr. Smyth* e 
report. This was after successful combat use of the atomic bomb, when 
it was felt to be militarily useful to apprise the Japanese as fully 
as possible of the enormity of the weapon which was being used against 



•(Footnote? It was in April 19hO, that the book by Dr. Harvey £, White, 
of the University of California, "Classical and Modern Physics", was 
first published, with a preface dated January X$kO+ and a chapter on 
the Atomic Nucleus containing the following statements (pp. 615,616} * 
"...uranium may turn out to be an available source of untold energy*; 
and: "should uranium atoms of weight 235 be responsible for the 
observations Juet described, it seems reasonable to suspect that a 
small piece of uranium metal, composed entirely of these atoms alone, 
should act like a bomb and explode with far greater violence than any 
known explosive.") 
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them. Frota time to time during the period following August 19*$ the 
curtain has been lifted further, for the most pert by statements issued 
by the War Department and articles, papers, etc., approved by that 
Department, hut the vital secrets of Just what the Manhattan District 
did, end how, have remained undisclosed tc the general public. 
1-2. JPorpote and General Scone of the History . 

a. '*&at. gow. When. Where - Ehe Manhattan District History, 
most of which io, and may remain, a classified secret document, is intended 
to describe, in simple terms, easily understood by the average reader, 
just what the Manhattan District did, and how, when, and where. Zt 
describes, briefly, the various parts of the organisation aad who did 
what; it shows jf, in round figures, how touch the various parts of the work 
cost, how they were authorised; how contractors were selected, and how 
contracts were made, administered, and carried out. Every effort has 
been made to insure that the document as a whole is historically correct, 
as to facts, theories and opinions* Insofar as the historical evaluation 
of the significance of all these facts, theories and opinions is con- 
cerned, sufficient time has not elapsed between the occurrence and the 
record* Such analysis must be left for future historians to perform, 
but the present purpose has been to Include, es far as possible, all 
significant data, showing all sides of every pertinent question. Hot 
only huge successes but also minor failures of the Manhattan District 
will be found recorded in these pages. Uncertainties, difficulties, 
occasional fumblings have been included end, in some Instances, where 
differences of opinion on any important subject have existed, the attempt 
h&s been made to give the reader two or more different views. 




b. Evaluation of Credit •% Among the matters which cannot 
be evaluated properly &nd fairly at this time is the degree of credit 
for success - either in lores or la email areas of the activities of 
the Manhattan District - to which any Individual or any group of lndl» 
vl duals may he entitled. Even If the perspective of the recent past 
had already become sufficiently defined to permit meritorious work to 
be evaluated fairly, the mechanics of the writing of this History would 
render it difficult, if not impossible* to attain uniformly correct 
results, The History Is the work of many writers end no two of them 
could have the same understanding of the project as a whole; no two 
of them could attain the same comparative ratings in evaluating the deserts 
of individuals engaged on widely separated parts of the projects one 
writer, from a limited viewpoint, might overpraise a minor accomplishment, 
while another writer might underestimate the work of a major accomplish** 
meat. Accordingly, every effort has been made to prevent the writers 
from Including in the History any evaluation of the accomplishments of 
individuals or groups of individuals. Insofar as possible, the names 
of those concerned in every part of the project have been recorded, but 
words of praise have been eliminated, the unadorned factual recital of 
aecostplishments should thus permit each reader to exercise his own 
judgment, If he wishes, in determining the degree of credit to which 
he thinks various individuals are entitled; and those who read the record 
in future years, after time has arranged all events In proper perspective, 
may be able to determine more fairly and accurately the relative posi- 
tions in history of those who shared in this enterprise. 

1.7 
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c. Introductory Material - In telling the story Of the Man- 
hattan District, the History Includes, as background information or as 
introductory material, much of the history of events which transpired 
before the District was organized. This applies most particularly to the 
vital history-making activities of the Office of Scientific Eesearch and 
Development, prior to the beginnings of the District in l$h2 and until 
that Office turned over the last of its contracts in the field of atomic 
energy to the District In 19^3. It applies also to ouch of the early 
scientific history which is so well covered by Br, Smyth in his report. 
Although the Smyth Report has been Incorporated as a pert of the Manhattan 
District History, nearly everything in It is repeated, in greater detail, 
in one volume or another of this History. Indeed, because the seme or 
similar data must serve as introductory material to sore then one phase 
of the subject (as, for example, various different processes of isotope 
separation) some repetition within the History itself has been unavoid- 
able. Especially because different subjects have been treated by different 
writers, it has been felt that the advantages of coherence and complete- 
ness in treating each subject separately will outweigh the disadvantage 
of occasional repetitions. 

d. Period Covered - tfhe period covered by the History, then, 
may be said to start prior to the date of the official activation of the 
Manhattan District on 16 August 19^2. ?hls period extends through the 
successful use of the atomic bomb on Japan, through the termination of 
hostilities, to include all the activities of the Manhattan District 
which followed, until the entire project was officially turned over to 
the United States Atomic Energy Commission, in accordance with the terms 
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of the Atomic Kaergy Act of I9U6, on 31 December 19^6. 



1-3. Handicaps of the History . 



a. Early , Attitude 3?oward Records « At the beginning of the 



project, when a major purpose of the work of the Manhattan District was 
to beat the Germans in reaching the goal of en effective atomic bomb, 
while insuring in every conceivable way that the enemy should not find 
out what was going on in this country, the attitude of all concerned 
was one of general opposition to records. Beoords ware dangerous* 
They must be dispensed with or destroyed whenever possible. The logical 
consequence w&e that original records of actions, thoughts, purposes, 
discussions or decisions were in some respects non-existent or meager 
in the extreme. This has been a difficult handicap to the writers of 
the History. When the need for writing the history was realised, at about 
the end of I9UU, it became necessary to dig up from here, there and 
everywhere such Incomplete records as were available and to supplement 
them, oftentimes, by the recollections of individuals concerned. 



the policy of "compartaentelisation" which governed the security regu- 
lations under which the Manhattan District was operated. Although the 
successful protection of the secrecy of the project was in no small 
measure due to this policy, it cannot be denied that cempertmentalleation 
made the history-writing task more difficult. With those concerned with 
the project permitted to know only eo much of what wag going on «# they 
required for their own specific parts of the work, it became necessary 
to use many writers sud for theBe writers to consult many people, to 



b, Conper tmentali gatl on - Another serious handicap arose from 



piece the various parte of the story together. A further result of 
this situation was difficulty in determining the relative amount of 
weight to be attached to different pieces of the story. If Boiae parts 
of the History appear to be unbalanced, with undue weight or an undue 
amount of space given to one subject end a corresponding inadequacy in 
the treatment of another, eorapartmentallaation has been in some measure 
responsible* 

'V: c. Early Outline of thft History * OompartnentaHsation alpo 
handicapped the early planning of the History. Shoes who first attempted 
to make a workable outline, to form a framework which could be uphold 
stered, bit by bit, by the stories of the various activities of the 
District, vere themselves ignorant of many of the phases of the work 
which would be described. It was therefore necessary to revise the 
outline itself from time to time, as the writing progressed, and to 
move some parts of the history from one place to another, as from one 
volume to another, or from one book to another. This did not result 
in an ideal ultimate arrangement end such faults as there are In the 
general layout and arrangement of the books and volumes, the chapters, 
sections end paragraphs, have been caused in some measure by this 
condition. For one notable example, two volumes of Book I| Bos. 2 and 
3, have been omitted altogether, because these volumes were originally 
reserved for material which wae ultimately placed elsewhere. 

d. Words vs. Deeds - The Important beginnings of the writing 
of the Hietory were undertaken during the first half of 19*4$, vhile 
the project was at the peak of production activity, vhea all vere 
etr&inlng every nerve to attain their goal - to do, to accomplish results, 
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Under these conditions, It Is not surprising that many of those whose 
help in writing the History was invaluable could not spare the time to 
make such help ad complete as It sight have been. Seeds necessarily 
took precedence over words. 

e. turnover of Key Personnel - When hostilities ceased, 
there were wide gape in the History still to be filled end at that 
time numerous changes in personnel began, time adding i further handi- 
cap. In the absence of key personnel who may have been thoroughly 
familiar;' with actions of the past* the difficulty of obtaining in- 
formation about these past actions was measurably Increased* 

f« Bxtettslon to Termination Sate - Whan the writing of the 
Hietory was first undertaken, full-scale hostilities, were proceeding 
against our two major enemies, and the activities of the Manhattan 
District were still continuing into an indefinite future. Ihere 
were no Beans of determining the termination of the period to be 
covered by the History. few, If any, of the volumes were commenced on 
coincident dates, and each writer was requested to prepare his draft 
to some convenient date in the near past, as of hie particular date 
of writing; the termination dates of the original drafts of different 
volumes ranged from April 19**5 through December 191*5, with scree bearing 
the date of the end of the fiscal year, 30 June 19^5, and some bearing 
a date near the end of hostilities, July or August 19**S, expec- 
tation was that periodic supplements or extensions of the volumes would 
be written in the future, after a final draft of the original had been 
completed. When, in Becember 19^6, the date of termination of the 
period of the History, Jl December 19^, had been determined, it became 
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necessary to arrange for all volumes, both those which vt?.re finished 
and those which were unfinished, to be continued to that date. She 
policy adopted* In general, hag provided for extending supplements for 
thoee volumes which had been finished, or nearly finished* when this date 
was fixed; the other volumes were revised eo as to cover the period of 
exteaeion in the sain text, ell the way through, fheee circumstances 
added somewhat to. the complications to which the writing was subjected 
end increased materially the time required to complete the History* They 
also explain one of the features in which the finished volumes depart 
from uniformity „ 

»o Apology • She enumeration of the above handicaps is 
not intended as an apology. It is believed that the £1 story an a whole 
can and should be Judged on its merits as it is f without cement of praise 
or criticism or apologyt but it is believed that the circumstances under 
which the writing wag performed should be recorded, for the benefit of 
inquiring historians of the future. Much could be said en the ether 
eldef of the invaluable assistance furnished by all who were consulted! 
of the extremely useful reports and descriptions prepared by University 
and ether contractors on many phases of the work{ and of the untiring, 
conscientious efforts of the writers themselves, 
1-U, How the History is Built . 

a. Mechanical Division - The Manhattan District History le 
composed of eight books, each comprised of one or acre separate volumes. 
Some booke are composed of a considerable number of volumes (Book I 
has 12 Volumes, numbered from 1 to lk t with Volumes 2 and 3 emitted); 
some booke have extending "Supplements" and some have "U'op Secret" 
Appendices or "lop Secret" Supplements, Nearly every volume hss appendices; 




of its own, end in many cacee these appendices* which may attain con- 
siderable bulk, are bound In separate covers* 

The appendices contain maps, drawings, diagrams, photographs, 
letters, reports, and other documents which are particularly useful or 
desirable as supplements to the main text and are not too bulky for 
inclusion. One appendix in nearly every volume consists of references 
only, giving the title and file location of other material * usually 
original source material - so that any reader who has access to the 
files nay, if he wishes, pursue any subject more intensively. 

At the beginning of each volume there is a brief Foreword, 
stating pertinent facte which nay have influenced the writing, the date 
to which the history covered by the volume h&a been written, and usually 
(if this date is earlier than 31 December l$kS) whether or not the 
volume Is r accompanied by en extending appendix. She foreword is 
followed by a S&ble of Contents and then by a Su&m&ry of the volume 
(usually less than 20$ of the length of the main text) , At the end 
of each volume there is usually an Index, and, in the more technical 
volumes, one of the appendices is a Glossary of unusual words or 
expressions not found in an ordinary dictionary. 

It is not necessary to girts here a mere list of the titles 
of all the books and volumes - such a list appears in Appendix 3 of 
this volume - nor is it necessary to summarise here the books or the 
volumes - such summaries appear in each volume - but, to orient the 
reader and to help him to find specific subjects, the general framework 
of the History will be described and (in a following section) a few 
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fcor&s about each of the succeeding books, will be presented, 

b» Batters! Framework, - She division of the History into books 
has beea tsa.de, in general, by aejor, physically, separated, functioaal 
parts of the project; Book II covers the G&a I>if fusion Project (at 
Qek Sid£e)| Book III, the P-9, or Heavy Water, Project (at various 
ssunitlons plants in the U, S. and at «n industrial plant in Canada) ; 
Book. IV, the File Project (at Haaford, Washington)? Book V, the Sleotro- 
Qjrgnstic Project (at Oak Ridge) j Book VI, The Liquid thermal Diffusion 
Project (at Oak Stdge); end Book VIII, the Lob Alamos Project (priaci- 
pally at Los Alamo*) . Book VII is devoted to *tf eed Material*, Special 
Procurement and Geographical Exploration "for the Manhattan Project as 
a whole, while Book I t of which this le a part, covers; those subjects 
which are la general pertinent to the project m a whole or pertinent 
to two or more of the subjects treated in other books; and certain 
subjects which are t^raed "Auxiliary Activities", consisting principally 
of activities undertaken after the cessation of hostilities, during the 
period of conversion from war-tine to peace-time operation, and of 
activities which are in special categories end, for one reason or 
smother, do not belong in any other volume. 

In dealing with the subsidiary projects (of the Manhattan 
Project as a whole), in the books concerned with the various different 
processes of menuf ao ture or production (such as the Oks Diffusion 
Project, and the JSlectrosjegnetio Project), the framework of eech book, 
typically, is cowpoeed of voluaes having the following self-esplanatory 
titles: Vol. 1, General Features ; Vol. 2, Bosearch; Vol, % Design; 
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Vol* h. Construction; Vol. 5, Operation; find., usually, a Supplement 
concerned with production, gone variations occur in special eases; for 
examplei Book HI, the P«*9 Project, is contained entirely in one volume, 
in which the first five sections bear titles corresponding to the volume 
titles lleted above, while a sixth section bears the title; "Organisation 
and Personnel"; Book IV, the Pile Project, has en additional volume 
inserted as number hi "Land Acquisition" i and Book VI (the liquid 
Haemal Diffusion Project), which is also contained In & single volume, 
is composed of sections entitled! 1. Introduction; 2.. Research; 3* Design 
and Gonstructionf U. Description of Plant} % Operations; 6« Organisation 
and Personnel, 

Book Vlllf the Los Alamos Project, differs markedly in its 
framework from the other books devoted to production projects, pri- 
marily because of the different manner In which this project was set 
up and administered, and because of the numerous ramifications of the 
activities with which this project was concerned outside of Los Alamos, 
this book has three volumes* Vol. 1, General; Vol, 2, technical; and 
Vol. 3, Auxiliary Activities. 

t*§„ tfhat the History Contains. 

a. Book I, general - All except one (Volume h) of the twelve 
volumes of this book cover subjects which are generally pertinent to the 
project as a whole, or to two or more of the subjects treated in other 
books (as mentioned above). These subjects are made fairly obvious by 
the titles of their volumes. Volume k covers the "Auxiliary Activities* 
previously described. 

Vol. 1, "General" (this volume), presents the introduction 
to the History, the Mission of the Manhattan District, the Author- 
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lotions for the vorfc; of the K&nhattaa Metric* as & whole, the Total 
Costs* and, ia appendices, a Combined Table of Contents, Combined Indices 
(of the names of persons and orgasi stations^ £ad£ a Map showing the locations 
of Manhattan District Installations^ and a General Index of the whole History. 
Vol. 2, end Vol. 3 are omitted. 

Vol. k t "Auxiliary Activities", is divided into Ik chapters and 
one Supplenent a the titles of vhich describe the© sufficiently for pre- 
sent purposes} 

Chap. 1, legislative Contacts of Manhattan District. 

Chap. 2, Foundation of the National Laboratories. 

Chap. 3» Program for Production and Distribution of Radio- 
isotopes, 

Chap, b, Research and Development of Atomic Energy for Power. 

Chap. 5» Declassification and Distribution of Project 
Information. 

Chap. 6, Investigation of the After Effects of the Bombing 

in Japan. 

Chap. f, Contributions of Hepresentativee of the Manhattan 
District to the Discussions and Proposals for International Control. 

Chap. 6, Press Releases. 

Chap. $}, Assistance on the Canadian Pile Project* 

Chap. 10, The Oak lidge institute of Unclear Studies. 

Chap. 11, Ames Project {Iowa State College). 

Chap. 12, Activities of the National Bureau of Standards. 

Chap. 1J, Preparation and Publication of the Smyth Report. 

Chap. lk 9 Investigations of Miscellaneous Processes of 
Separation of Uranium Isotopes. 

Top Secret Supplement, Storage Project. 
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Vol. 5» "fiscal Procedures", describes the general plan of 
fiscal management of the Manhattan District and the considerations on 
which it wag based. It deale with estimates, budgets, audits, finance, 
disbursing and cost accounting. 

Vol. 6, "Insurance Program", ascribes the various types of 
insurance coverage plans which were developed and instituted for the 
Joint protection of the United States, the contractors and all the 
employees, under the unusual and unknown conditions of hazard which the 
project produced. 

Vol. 7# *Kedleal Progrera", describee, ia non-technical language, 
how the Manhattan District guarded the health and safety of the employees 
(except at I»os Alamos, which is covered in Book VIII). It deals with 
the many unique problems which arose from the previously unknown pro* 
cesses of the project; pioneering research work in the effects on the 
human body of new types of radiation and radioactive materials; Industrial 
hygiene; and clinical and public health programs. This volume describee, 
in connection with the radioactive and the chemical hazards which were 
encountered, the determination of safe tolerance levels, and the develop- 
ment of methods and instruments for monitoring and measuring exposure. 

Vol. 0, "Personnel s , describes bow the Manhattan District 
procured and maintained the manpower required in all phases of its 
operations (except at &oe Alamos, which is covered only in part in this 
volume). It deals with; recruiting; conservation and utilisation of 
personnel; labor relations; wage and salary administration; selective 
service; and procurement and administration of military and naval 
personnel. 
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Vol. S» "Priorities Program", describes how the "Washington 
Liaison Office* and other District offices expedited the procurement 
of materials sad manufactured products required in the District's 
opera tioriB (exclusive of feed Materials end Special Proeuremeat, which 
©re covered ia Book VII). It tells how the District cooperated with 
the War Production Board aad other ageacies, to insure the least possible 
interference with other government sad civilian activities, without 
misuse of the high priority rating to which the District was entitled. 

Vol. 10 i *I»ftad Acquisition, 0Etf% describes the procedures 
followed in the acquisition of the Bite, of more than <?S # Q0Q acres of 
land, for the Clinton Engineer tforfcs and the town of Oak Ridge, la 
Boaae end Anderson counties, near Knorville, Tennessee, Shis volume 
deals with direct purchase aad with acquisition by condemnation, and It 
includes data showing progress of purchases, acreages, appraisal values 
and amount b paid. She history of the selection of the site will be 
found In Volume 12 (of Book X). SEhie site serves the 0as Bif fusion 
Project, the Electromagnetic Project, the tlquid Ehernai Diffusion 
Project, and the Clinton laboratories (covered ia Book XV}, as well 
as the town of Oak Hidge, aad for this reason this volume is placed 
la Book X. 

Vol. 11, "Safety Program*, describes the procedures which 
were instituted and administered by the District aad its contractors 
in the interest of safety and accident prevention. It presents sta- 
tistics of employee-hours of> occupational exposure aad measures the 
safety record, of the District by frequency/, severity and fatality rates, 
(iron this voluj&e also Los -Alamos has. been excluded,) 
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Vol. 12, "Clinton Engineer Works, Central Facilities", 
describee the selection of the entire site (the Requisition of which 
ie described In Vol. 10), and the planning, installation or construction, 
administration end operation of those facilities which serve all the 
plants which are located thereon, as well as the town of Oak Ridge. In 
a part entitled *5town of Oak Bidge", it deals with: town planning; 
construction; operationst housing! commercial facilities; schools; 
medical facilities end services* and social and welfare facilities and 
services. In a part heeded "Area Facilities", this volume deals with* 
the electrical system; the water supply system; the sewerage system; 
communications; roads, streets, walks and bridges; railroad system; 
passenger transportation; and security. Guard and police forces, fire 
protection, end administration of justice are *»ong the subjects included 
under security. As with Vol, 10, "Land Acquisition, CSW", these Central 
Facilities serve a number of the subsidiary parts of the Manhattan Project 
as a whole (which are covered in other books) and therefore this volume 
also appears in Book I, 

Vol. 13, "Patents", describes the development and operation 
of the patents program, first under OSRB end then under the Manhattan 
District, primarily for the purpose of protecting the Government 1 s 
Interest in inventions produced during the prosecution of the work, and 
of securing the maximum possible control of atomic energy by means of 
patents. The patents program also Included! the execution cf decisions, 
in the field of foreign relations, Bade by the Combined Policy Committee 
of Great Britain, Canada, and the United States; the filing of foreign 
applications! and the purchase of patent rights from private inventors. 
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tfnder executive order, all Government patent rights relating to the 



project are held in the custody of the director of OSBD, Br. Vannevar 
Bush. 2?hie Volume deals also with the Standard patent clauses inserted 
in the Manhattan District contracts, and describes how the patent activ- 
ities were carried out without danger of violating the security reojaire- 
meats of the project. 



went end operation of the program whereby secrecy and protection were 
maintained throughout the Manhattan Project, to prevent espionage, 
sabotage, damage, interference or othej* bam which eight endanger or 
delay the project. It deals with? Investigation of potential sub- 
versives J personnel security; plant protection! control of visitors; 
protection of shipment (of both documents and material)} safeguarding 
military information; and the means whereby the security of Clinton 
Engineer Vorks, at Oak Sidge, as a whole, was protected. (The local 
security programs at Eteaford and at Los Alamos are described in Book 
IV and Book IflJ respectively.) 



"loreiga Intelligence Supplement Ho. 1*, to Volume lU, describes 



the activities of the "AZiSOS Mission 1 * in 2urope, following closely on 

the heels of the victorious armies, and the activities of a special 

mission to Jnpen, which, after the surrender, investigated the progress 

which the Japanese had made in nuclear research. "Foreign Intelligence 

Supplement So. 2 W describes the activities for detection of enexgr use of 

radioactivity during the invasion of Hormaudyj owcl "... No. 3* cUscribts 
txpoft contfol activities. 

b. Book II, Gaseous Diffusion (g-£5) Project , deals with 
one of the processes for the separation of uranium isotopes, whereby 



Vol. Ik, ^Intelligence and Security'*, describes the develop- 
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fissionable material,! concentrated Vg35* ie obtained, for Incorporation 
in the U;rj£ type of atomic bomb. This process Is based on the principle 
that the rate of diffusion of a gas through an Ideal porous barr$er is 
inversely proportional to the square root of Its molecular weight. Thus, 
when uranium hex&flaoride is diffused through a porous barrier, the 
lighter ieoto*"*, tfgjg>» diffuses more rapidly than the heavier isotope, 
Vgjg, and tide causes separation. By the use of many successive dif- 
fusion stages the desired concentration and quantity of &re °^ taine ^« 
The research work for this part of the Manhattan Project was carried on 
principally at Columbia University and the large-scale production plant 
(£-25, and its extension K-ZJ) was constructed and operated at the 
Clinton Engineer Works, Oak Sldge, ffenaeesee. It was planned by the 
Eel lex Corporation, built by J. A. Jones Construction Co., Inc., and 
operated by Csrbide and Carbon Chemicals Corporation. During its earlier 
history, this plant supplied partially enriched feed for the Electro- 
magnetic plant; near the end (in Beeeober it was operated so 
as to produce Independently the product required for final processing 
end incorporation in the bomb (at Los Alamos). 

c. Book III. P-9 Project , deals with manufacture of "heavy 
water", or deuterium oxide. Although this material was not actually 
used in the production of the atomic bombs, It v&e thought during the 
early stages of the Manhattan Project that it might be necessary for 
use as a moderator in the manufacture of plutonium (described in Book 
IV). The production of heavy water was regarded as particularly 
important when it became known that the Germans were undertaking large 
scale production, as it was thought at that time that the enemy might 
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"be nearer then the Allies were to production of atomic bombs. Research 
and experimentation have been carried en # end ere continuing , to 
de termine the possibilities of the ut»e of heavy water and it may he 
that they will result in improved methods of plutouium nanufaoture 
in the future, (Reference should be made to Book X, Volume Chapter 



water which Here considered, end, in detail, the two which were u&ed: 

(1) the "hydrogen gas" process, whereby the heavy water was obtained 
from natural water *nd hydrogen, 'by catalytic exchange reaction, using 
hydrogen generated elsetrolytieaXly for the laanufacfcure of ammonia: and 

(2) the "water distillation 1 * process, whereby the heavy water wae obtained 
principally by separation from up-flowing steam and transfer to down- 
flowing water, in a series of columns or et&geg, the final concentration 
being obtained electrolytically. She research work for this part of the 
project was carried on, for OSBD and for the Manhattan I&strict, at a 
number of places, by a number of contractors, including: Standard Oil 
Xtevelopment Co., Columbia University, Consolidated Mining & Smelting 

Co. of Oanada,Ltd«, and K. I« du Pont de Eemour &, Co. A production 
plant, using, the hydrogen gas process, was set up in ^rail, B, C,, 
Canada, as an adjunct to the plant of the Consolidated Mining and. 
Smelting Company of Canada, Iitd., where hydrogen was being manufactured} 
It was built and operated by that company. Plants for production by 
the water distillation process were installed and operated by the 
dyPont Company at three exietiag Governs!*nt Ordnance '*orks in the 
United States: the Karguntovn, the Wabash Elvor, and the Alabama 



Bool: III covers the various processes for producing heavy 
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Ordnance Work*!. AH these matters ere described in Book III, . 

d. Book IV. Pile Project. X-10. deeds with the raanufecttt? e 
of plutoniutt, another fissionable material, required for Incorporation 
In the plutonlum type of atomic bomb. It covers the research and 
development work curried on at the Metallurgical Laboratory at the 
Uhivereity of Chicago m& at the Clinton laboratories at Oak Hidge, 
fenueesee, and the design, construction end oper&tion of the large scale 
production plant® at the Eanford Engineer Workc, on the Coluiabie Eiver, 
uear ?a*co, tfashington. in these plente, by Beans of a controlled self- 
sustaining "chain reaction*, in a water-cooled nrtmlttis*gr&phite tt pile", 
uraniun 226 Is transmuted . by ficeion first to neptunium and thence to 
plutoniu&t and then the plutonlum Is chosicclly separated from the 
residual ureniuia end the undegir&ble impurities known ae fiseion pro- 
ducts. 

She hook describes, ae necessary background Information^ the 
pioneer research *©rk of scientists in foreign countries and in the 
United States, and the further work Aon© under the 0SRD, as *?ell ae 
the final research end development ecccrapliehed under the Manhattan 
District. A notable aile-stone in the hletory of the project - one 
vihieh deserves to he remembered as a ntile-etoae in the history of the 
world *> wag the completion end successful operation of the first chain- 
reacting pile, at the Metallurgical Laboratory on 2 December X$k2. 
5?hen for the first time it was proved definitely that a nuclear chain 
reaction could he produced by raan. 

This book covers also all the central facilities and services, 
fend the?* su'Qject© which pertain generally, not only to the production 
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plant but also to the community which v&e built up for the resident 
workers on the pro J set - the town of Richland. Among; the general items 
covered are; the selection of the site; the ac^uieition of the Bite, 
comprising e total of about 631 square miles! power transmission and 
distribution; communications; roads end railroads; housings commercial 
facilities? service facilities; utilities; inter-city transportation 
facilities; intelligence and security; and lav enforcement. 

Shis book telle how K. I. dufoat de Meinour and Company designed 
and hail t this pert Of the Manhattan Project, end, operated it from the 
beginning until 1 September I9h6; and how on that date the operation wag 
taken over by the General Electric Company. 

e« Book Y«. Electromagnetic (Y-18) Project, deals with another 
of the processes for the separation of uranium i eg topee, whereby concen* 
trated tfgjjj (the same fissionable material which is produced in the S&s 
diffusion Project) is obtained, for incorporation in the V235 t? ^ e of 
atomic bomb. Shis process, sometimes called the maee-epectrographic 
method, le based on the principle that when ionised molecules of a gaseous 
compound are projected into. a magnetic field they will move in semi- 
circular paths of radii proportional to their momenta; end the light 
ions will move In smaller semicircles then the heavy, fans, a beam of 
particles of natural uranium, fired from an ion source into a magnetic 
field, will split into two send circular beams, the outer one consisting 
of particles of mass 238 and the inner one of particles of mass 235* 
A receiver, placed at the point of maximum separation, will collect 
the particles and the Ugjg particles in separate pockets. By the 
use of a sufficient number of separate batch unite and stages, the 
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|p desired qutmtity and concentration can be obtained. The research work 

for this part at the Manhattan Project was parried on principally at the 
University of California Htidi&tion laboratory, end the large-scale pro- 
duction plant was built end operated at the Clinton Engineer Works, Oak 
Eidge, Tennesnee, Design &nd construction were carried out by Stone and 
Webster Sagiaeering Corporation end the plant was operated by 5?enneaeee 
Sastnaa Corporation. 

Ons of the unusual features of this project was the ueo of 
a large quantity of silver - about lk t fOO ton© - as a substitute for 
copper, as an electrical conductor in the electromagnets in the production 
pleat. Copper was one of the most critical of v&r-tiae meter tain, and, 
by procuring silver from the 0, S. treasury, copper was saved for other 
important war usee. Voluae k of this book describee the procurement, 
safeguarding and fabricating of, and the accounting for, this silver. 

f. Book VI. Itiquld Thermal Diffusion^ (S-50). Project , deals 
with a third process for the separation of uranium isotopes, by which con- 
centrated u*23£ w&e obtained, in this ease to eorve as feed material for 
further enrichment in. the Kleciferomagaetic plant, pending the completion 
end operation of the Oas Diffusion Plant. This process is based on the 
principles of J (1) thermal diffusion, which c&ueee higher concentration 
of the lighter component of some liquid mixtures hear the hotter of two 
surfaces; and, (2) convection, which carries the lighter material near 
the hotter wall upward, thue causing a difference in concentration verti- 
cally. Shun, whan ur&niuta hexafluoride was paseed through a column with 
e eteaa-heated inner core and a water-coo"! *>d outer shell (circulated by 
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means of a convection loop) a product enriched in v&e obtained at 
the top of the column, leaving depleted material at the "bottom. By 
recirculation and the operation of & sufficient number of columns the 
desired concentration and <iuantlty of 1/335 were fl fc* 6 to*d» ^ e research 
work for this part of the Manhattan Project vaa carried on principally 
by the ir©vai Htsaeftrch && Moratory (following earlier research at the 
Carnegie Institution of V&siiingtua) . $he l&r£6**0c&le production plant 
was built end operated at the Clinton Engineer Works, Oak Ridge* 
Tennessee. It was planned and constructed by the H. E. Ferguson Company, 
£ad was operated by Jfercleve Corporation, a subsidiary of that company, 
until September 1?^5« w k 4J * it was shut down and placed in stand*- by 
condition, 

g. Bo o k VIZ, gggd Materials., Special Frocareaeat and 
Geographical Exploration, deals, in Volume 1, with the procurement of 
the basic raw s&tcrlais containing uraniuia, and their processing to the 
\ • ^oj&^ditlon required for the feed to various production plants; this 
volune also described the procurement of various special ttateriale 
required for the operation? of the Kaabattan District, She procurement 
of all special aaterlnle is not covered by this book, bat only those 
which were handled by the District organisation which was charged with 
the procurejaent of the Weed. Ji&terlalst the so*-called fedleon Square 
Area, located in flew York City. Voluwe 2, of this book covers the 
world-wide geographical exploration (both bibliographies! end la the 
field) carried on, principally under the direction of the Murray Hill 
Area (also in New Xark City) , to determine the location &ad extent of 
occurrence o of the basic raw materials. 
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h. Book Till. Lob Alamos Project (Tj . deals with all the 
activities which were carried on at the Lob AIcusob laboratories* Lob 
Alamos, Sew Mexico, including principally* research, design, final pro- 
cessing, construction, assembly and testing of the bombs themselves;! 
site selection end land acquisition; construction, administration end 
operation of the community, with its housing, utilities, commercial 
facilities and services; and construction, administration and operation 
of the so-called technical area end of various outlying, "satellite", 
sites. Shis book also tells of numerous other activities which were 
carried on at other places scattered through the United States* all of 
which may be regarded as auxiliary to the critical major work at Los 
Alamos, bob© of them of very great importance. She technical work at 
Los Alamos was carried on under contract with the University of California, 
directed by Dr. J. B. Oppenheimer of that University; the general admini- 
stration of the community! which was operated as a military post, and 
all construction work were under the local direction of an Army officer - 
the Commanding Officer. Major construction work was perforated princi- 
pally, in the earlier days, by K» K. Sundt Construction Company, and 
then, through successive large expansions, by Robert t, KcKee. She 
Architect-Engineer for most of the design work was W, 0. Kroger. 

The non-scientific part of the history of the Los Alamos 
Project is in Tolume 1 of Book VIII; the technical part of its history 
is in Volume 2| and the auxiliary activities are described, in various 
chapters, in Yolume 3. 

Of the auxiliary activities, particular mention should be 
made oft the Los Angeles Procurement Office, which handled most of the 
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diverse procurement required for all the I»es Alamos activities; and the 
Camel Project, which covered some complex reaearch, testing and production 
work end served as en emergency reserve in esse of catastrophe at I*os 
Alamos. Other important auxiliary subjects described In Volume 3 
include* Activities of Ohio State Cryogenic Laboratory; Dayton Project; 
Savy Participations Sandia; Boron; Operation Crossroads (In which personnel 
of the Manhattan District took an Important part)) and various other 
miscellaneous activities. 



climax of the whole of the Manhattan Project * is described in the 
*3fechnica^ ,, volume of this book. This was the so-called Sfrlnity feet, 
the first B&n-ffl&de atonic boob explosion of all tine, which toote place 
in the desert at Al&mogordo Air Base, Efew Mexico, on 16 July 19**5* Wot 



enterprise be sure that the project would produce any concrete results. 

She official cllmai: of the Manhattan Project - the official 
culmination of the years of effort of thousands of people and of the 
expenditure of about two billions of dollars - was the combat bombing 
of Japan, at Hiroshima and Hogasaki , in August l$k$, This also ie 
described In the technical" Volume (Vol. 2) of Book VIII, in a chapter 
headed: "Project Alberta 1 '. 



She real climax of the Los Alamos Project - indeed* . the real 



until that test was successfully made could anyone connected with the 
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2-1. yhe Districts Mission, la Simplest germs - Reduced to it* 
simplest terms, the mission of the Manhattan District was to develop' 
end manufacture atomic bombs for combat use, at the earliest possible 
date, emd ©head of the enemy, in order to help the United States end . 
its Allies to bring »orld Vex II to a successful conclusion with the 
least delay and the greatest possible conservation of life. 

2 ~2« Justification - The world 1 * history during the first few weeks 
following the dropping of the first combat bomb on Hiroshima on 6 August 
19**5 proved conclusively not only that this mission of the Manhattan 
District was successfully accomplished but bIbo that this mission <+ with 
Its eccoapenying expenditure of about two billions of dollars - was 
completely justified. 

a. One phase of this Justification has been described im- 
pressively by Major General L. R. Groves, in a public Address given in 
June I9U6, in the following words: 

"....While the mission was to develop the atomic bomb, 
the reel objective was to save the lives of thousands of America's best 
men - by shortening the war. 

•The war was not won by the atomic bomb. It was won by 
our fighting men, backed up by the best of weapons provided for them 
by the industrial might of the nation. The Japanese had lost the war 
long before the Hiroshima bombing, but the people did not know it, and 
their leaders did not admit it. Both people and leaders knew it and 
admitted it within a few hours after they learned of Hiroshima. 
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H I believe the historians of the future will be 
unanimous in the conclusion that the atomic bomb ended the war in & 
more abrupt end sudden manner then any war h&s been ended since the day 
of that other great surprise weapon, the Trojan Horse. 

"Let ue look for a moment at the timetable of last 
Busiaer. On the l6th of July, the first atomic bomb test occurred ia Hew 
Mexico, Kews of the successful results were rushed to President Tmmaa, 
then in Potsdam* and in a few days* - on the 26th, to be exact * the 
Potsdam surrender ultimatum was sent to Japan, warning her that unless 
she, surrendered she would be destroyed* 

"On the 29th, Badio Tokyo broadcast that the Japanese 
Premier scorned the Allied warning as *unwcrthy of public notice,* 

i 

Sight days later, Hiroshima was hit by the first atomic bomb. Vfe told 
the government and the people of Japan what had hit them. That was 
August 6, 19^5» 5w<> day* later, HusBla hurriedly entered the war against 
Japan, The next day, the second atomic ban's fell on Nagasaki. On the 
tenth of August, the Swiss Charge d'Affaires in Washington sent a note 
to our Secretary of State, stating that the Japanese government was ready 
to accept the terms of the Potsdam Ultimatum, On the ikth, after almost 
four years of unremitting war and eight days after the first atomic bomb 
was drorped, the Japanese government unconditionally surrendered, 

"She men scheduled to enter Japan the hard way « across 
the beaches «* and their mothers and fathers, wives end children, soon 
realised that they had had an infinite stake in the tvo billion dollar 
program which had been such a closely guarded secret for mere than 
three years ..." 

I .J W fifcMjKL L .*3C»a^fe«\' ACS 1843 
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b. Another and more terrifying phase 0 f the .justification 
of the mission of the Manhattan District was the threatening possibility 
that the enemies of the United States might produce end use the atomic 
bomb first. In 1939, when President Roosevelt was first apprised of 
the potentialities of uranium fission, this possibility of enemy pre- 
cedence was impressed upon hita - and he took the courageous steps that 
ultimately set the Manhattan District in motion. It was eurmised at that 
time thatJ (l) the production of a uranium fission bomb might prove to 
be possible} (2) the Hasls were secretly accumulating large stocks of 
uranium orej (J) heavy water, in quantity, could be used effectively 
in the production of fissionable uranium material; and (h) the Easis 
were manufacturing heavy water in quantity. l*or those who knew these 
things, both in Croat Britain and in the United States* the dread con- 
clusion was inescapable, that the fits is might soon produce atomic bombs. 

c. It remains for future history to pass Judgment upon still 
another phase of the Justification of tke mission of the Manhattan 
District! the position of the United States as the sole possessor of 
this greatest military weapon of all time and the advantage this gives 
her, toward remaining ahead of other nations in its development and 
Operation, and toward seeking international cooperation for its control. 

2-3. Indirect Justification - Suture history must also pass 
judgment upon those results of the work of the Manhattan District which 
lie beyond the scope of its original misdon, These ere the non-military 
results, which ere not concerned with national or international defense. 
The pose ibill ties of the contributions of these results to science, 
industry and medicine - to civilisation as a whole - cannot yet be 






SE 



.HON 



estimated, but their part in the indirect justification of the 
Uietrict'e original mission can nevertheless be dimly imagined. 
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3-1. general - 2he Kanhhttan Project was an ultre^secret war-time 
project, find as such it was unthinkable that It could be authorised in 
the ordinary way, by direct Congressional enactment and by direct 
Congressional appropriation. It was one project above nearly all 
others which demanded the exercise of the broad general war* tine powers 
conferred upon the President and the Ifar Department. If the Congress 
had passed an act specifically authorizing the project, the unavoidable 
publicity attendant upon such action would have is&de secrecy impossible 
from the beginning. 

The authority under which the work of the ftohattau District 
was carried out eternised to a considerable extent from the authority under 
which such of the early research work was b€ t *un, under the auspices of 
the HationaX Befense Sesearch Committee and the Office of Scientific 
Research and Development; and even before the J5D&C and the OSES were 
authorised to undertake early parts of the work, soae official actions 
were taken, end these also form an important part of the record. 

The storiee of authorisations and lines of authority are 
inextricably linked together end their history is therefore best pre*- 
seated by giving a brief resume, step by step, of the genesis and the 
purpose of each important organisation through which authority was 
exercised, from the 3?resident down. This will be succeeded by a 
description of the Congressional acts by which general war-tirae powers 
were conferred upon the President end the Secretary of Wet, and of the 
orders by which these powers were redelegated by them. 
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Even the bare recital of the orgeat stations! taeane whereby 
authority was exercised impresses upon the reader uruaietafcabiy the extreme 
care taken by those in responsible positions not to abuse the powers 
under which they acted. Here was a project which, if successful, might 
change the whole course of history} but, correspondingly, If it failed, 
all those concerned might be condemned by the whole nation. The stakes 
were eo high that extreme risks were thoroughly Justified. Risks were 
taken ~ onerous risks; but they were always carefully calculated risks. 
Before any important step was taken, especially until the "all -out" 
effort was finally under way, the best available advice was sought and 
obtained * from statesmen, scientists, engineers end military men. This 
procedure accounts to some extent for the comparatively large number of 
committees, groups, etc., which were Involved in the early stages of the 
work. (J£> ,■ 

3-2. Sari lest Soverniaeat Interest - The first government i. Interest 
/"sad support of research in nuclear physics dates from 11 October 1939 » 



when Dr. Alexander Sachs of Ifew Tork, armed with a letter from Dr. Albert 
Sinstein, called on President Franklin D. Roosevelt end explained to 
him the desirability of government encouragement of work In this field. 
Ivo nuclear physicists* Dr. Leo Szilard and Dr. £» Vigner, had pre- 
viously conferred with Dr. Mas tela end Dr. Sachs, and the letter which 
Dr. Sachs brought to the President resulted from these conferences. 
(App.A-l,pp.7ff; App,A-2,par, 

3-3. Advisory Committee on Cranium - The President then appointed 
the * Advisory Committee on Uranium", composed of Dr. L. J, Sriggs, 
Chairman, Colonel K, F. Adaneon of the Army Ordnance Department, and 
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'Cojma&nder G. 0. Hoover of the tfavy Bureau of Ordnance, Keetlngs held 



by this Oomnittee were attended by leading scientists la the field of 
nuclear physics, and a report of the committee to the President dated 
^l' November 1939 contained specific recommendations, mentioning the 
possibilities of both atomic power and en atonic bomb, (App, A-2, 
par. 3.1fffj App.A^3,p.h23.) - 

y~k. First transfer of Funds Shortly after, the first small bit 
of public funds, $6*000 - the beginning that grew to an ultimate expendi- 
ture of nearly $2,000,000,000 • was ,trensf erred from the Army end Eavy, 
for the purchase of materiale recootsen&ed by the committee. (App.A-2, 
par. 3.6, thie transfer was reported by Br. Briggs in a eemorandun dated 
20 February I9I1OJ App.A-3,p.h23.) 

3-5» figftly Heeearch Results at Columbia - Meanwhile, tae^ research 
work at Columbia Unlrerelt^ produced some encouraging results* which 

1 

were very opportune in Influencing the further progress of the project 
at this critical time, la the spring of X$hQ, (App, A-2*par.3.7.) 

3-6. National Defease Hegesrch Comal t tee - In June 19^0, the 
Saticnal Defense Research Committee wag organised and the President 
Issued instructions that the Uranium Committee, {of which Dr. Briggs 
wee chairman) should become a subcommittee of that organisation, report- 
ing to its chairman, Dr. Vanaevar Bush. The BDHG was a part of the 
Office of Scientific Research and Development, which was also headed 
by Dr. Bush, Director. (Dr. J« B. Conant of Harvard University later 
became chairman of KBSG.) The status of the Uranium subcommittee re- 
mained substantially unchanged until the summer of 19^1* when It was 
enlarged and became known &e the Uranium Section or the S-l Section of 
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/ msm.J (4ep, A^a.pwr. 3.9. 3. 1*1 *pp.^3, P. ^23. ) 

'"-^ 3~7. flygtt Contracts The first contract under this organization 

— ~ r, --„„ .-• -■ s — -u<^- \ ■. 

/ires let to Columbia diversity, Contract 8X£c^ 

;' lf^f.^e££«yyL^|f^ia.,l. November I9I1O to I Jfovember 19^1, Shis contract 

called for the expenditure of $1*0,000 for work which had been recoia- \ 

* i 

/ mended by a special advisory eoroaittee which. Dr. Brigge had called 
t together ou 15 Jane I9U0. Other contracts were made, with Universities 
end others, until, by iio veaber 19^1* sixteen projects, totalling about / 
£500,000, had been approved. {App.A*2 + par.3.10-3.l2| App.AK5,p.**2h. ) 
3-8. K&tional Academy Reviewing Committee «• At the request of 
/tar. Sriggs and Br. Bush, Dr. T. % tfewett, President of the fietional 
/ Ac&deoy of Sciences, appointed in the spring of 19hl & special corns! ttee* 
to review the problem. She members of this committee weret Br* A* H, 
Goapton, Chairaaa; lire. *• D* Cbolidge, "% 0, Lawrence, J. G. Sleter, 
*?. a. Van Vleck and B. Gber&rdt. lister (before the committee's second 
report was oa&e), ifir. 0. E. Buckley of the Bell Telephone Laboratories 

i 

and Mr. &* W, Chubb of the Westinghouse Sleetrieal and Maauf ECturlag \ 

I Company* were added to the Conmitteej and still later (before the 

! 

CGiaaittee 1 * third report), lire. W, K. kewis, B. S, Kullifcen and G, B» 

i a. 

Kistj^kowsfcy wore appointed as additional members. This committee's 
first report, in Hay 19^1* formed the basis for approval by the BSRC, 
on 16 July 19Ul, of en appropriation of $267,000 for the project; at the 
ease tiae, it was indicated that touch larger expenditures would pre~ 
bably be necessary. In this end in a subsequent report the National 
j Acadeajy Reviewing Committee urged that the project be pushed Kore 
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/vigorously* in ft third report,' $ated 6 Movember l^l, emphasis was 

/ pieced, for the first time, on the "possibilities of an explosive fission 

i , 

reaction with ^2}$** oa *** e probable decisive importance of the ( 
project In the current war. A particularly significant paragraph from 
this report should be quoted! 

*It all possible effort is spent on the program, 

one might however expect fission bombs to be available lh 

significant quantity within three or four years. * 

i 

Shis statement was «ade exactly three years end nine months before 
HirosMtta/ {^p^Z t pax.},l^M $ k.k$ r K^t App,A*3 f pp.h2h # h25. ) 
3-9. ffop Policy Croup J* following the first two reports of the 

/ National Academy Reviewing Committee, and after receiving optimistic \ 

1 

> reports from the British, Br. Bush discussed the whole project with 

/ 

\ President Roosevelt. ?he President egreed that the whole program should 1 
be enlarged and reorganised, tad er ranged that determinations of general j 
policy should be made by the "Top ?olicy Growp", composed oft the 

• jPreeideat, the ?ice*STesldent, the Secretary of war, the Chief of Staff, / 

j . . — 

I »r. Bush and Dr. «T. 3. Coneat. {^p,A^2 t par,3.22i App.A-3,p*l»27,) 
3*»10. Reerganlgatioa . 

Bit OSBi> &-1 Section * In Sovember l$kl t after the third 
/ report of the national Academy Reviewing Committee was Issued, Br. Bush 
decided that the time had come for an "all out" effort to develop atomic 
bombs for use in the current war and tftat this would require a reorgani- 
sation of the existing JTDRC Uranium Section; accordingly he and Br. 

\ Consnt arranged for that section to be divorced from HDEC end become a 

t 

^ new DSHD S-l Section, tfhis we« announced to the members by Br. Gonant 
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/ December ljftl. With thie reorgaai nation, the direction of the ."" <^~LS 

uranium projects was, in effect, placed, in the heads ofi Br. Bush and 
Br* Coaaatj Sr. Brigge, Chairman? Bre. A, H. Coisptoa, S. 0. Lawrence, 
and H. C. tfrey, program chiefs; end Br. E. V* Murphree, chairman of e, 

v . separately organized Fianaing Board. (ipp.A*2,pfer« 5*2-5.05 App.A-3, 

- • £L 

p.tes.) 



b « QSHS) S~i ggccutjve Committee * la May Br, 3u*h 

terminated the OSES S-l Section and replaced it with the C$$3 S-l Executive 
| Committee, consisting oft Sr. . Conant, Chairmen, end 3Jr»* 3rigge, Compton, 

^oirectioii of the work which already existed unofficially. (App.A-2, 

par.5.17{ AppA) 

3-U. Activation of the Manhattan District. 

a» Re port of March 19*fg - In a report to the President oa J 

/ i 

^ March IjkZ, fir. Bush first suggested that the Army be hjraufeht iato 
the project, with the recommendation that, during the summer of 19^2, 
\ the Army should he authorised to construct full-scale plants. (App.A-2, 

par. 5*13. ) I * Z • *•• • 

/- D- fteport of 1? June |fe r & Prealdential Directive - i'he M^J 

r«port^T5™15BBfciii was followed by the sll^iaportant report -of 1^} June 
19*{2 # of Dre. Bush and Conaat, which wee approved by Vice President 
Eenry A, Wallace, Secretary of Vt* Henry L. Stimson, and Chief of Staff 
ftener&l George C. Karshalli (Jon 17 June 19**5, thte report was also 
approved by the President. ^ , 

/ Beoauee the Preeident'e initials on. this report ,of 13 June 

/ 
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/ X$k2 set off « chain of events vrfcich resulted, leased lately, in the 
activation of what "became fcaown ag the Manhattan M strict, and, ulti- 
loately* in the successful attainment of the atomic boiab^ description 
©f the contents of this report in some detail is Justified. (Anp,A-5; 

App,A-a,per.5 f 2tff{ A«p.A-3,pp. ^55,^36.) .,. . 

Ehe report was divided into four principal parte, , * />J 

follows: 

(1) Status of . the Progr&a - The scientists in charge 
of the various phases of the program were unanimous in Relieving that , 

the production of atomic boobs was possible. Specifically! j 

j 

(a) A stags of a few fcilograns of c ** pttttosiuS j 
would create an explosion? the energy released would be equivalent to 
several thousand tons of $£2? sad the explosion could be controlled to 
occur at the desired instant. 

(b) Sfcere were four methods of preparing the fission- j 
eble tafc.teriale» all of which appeared to be feasible? but It was not 
possible to state definitely that eny one of them was superior to the 
others* 

i 

(c) deduction plants of considerable else could I 
be designed and built. 

(d) With adequate funds end priorities, full-scale 
plant operation could be started soon enough to be of military signifi- 
cance in the current v*ar. 

(£) Eeoojmaendatione of the Program Chiefs end the 
Planning Board - $he program chiefe end the chairman of the Planning 
Board, ell members of the S-l iExecutive Committee, recotaaended the 
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|p following program, to be undertaken at the earliest possible date: 

(a) Construction of a centrifuge pleat for substantial 
• yield of 0335* (|o be scheduled for completion in January 19UA. 

(b) Construction of a gas diffusion pilot plant for 

the separation of U 2 3$ m4 complete design of a full-aeele gas diffusion 
plant, j 

(c) Conetruction of en electromagnetic plant for sub- 



stantial yield of UgjJJt ' be scheduled for completion late in 19^3.) 

(d) Construction of an atomic power (pile) pleat for 
substantial production of plutonlum early in ■ 

(e) Construction of plants to yield substantial quantities 

©f heavy water, (beginning 1 May I9U3/ as auxiliaries to the atomic 

- ■ - • I 

power plant. j 

(f) Continuation of fundamental studies In physics and 

I 

i 

chemistry at an accelerated pace. 

(J) Comments on the Recommendations • The reconmendations 

•- } 
outlined above had been reviewed by Dr. Bush and Dr. Conant, end by 

J 

General W. D. Styer, who had been instructed by General Marshall to 

1. 

follow the progress of the program, fhe comments of these three* which 
were incorporated in the report, may be summarised as follows? 

(a) If four separate methods all appeared to a highly 
competent scientific group to be capable of successful application, it 
seemed certain that the end result could be attained by the enemy, pro- 
vide d he had sufficient tine. 

(b) The proposed program obviously could not be carried 
out rapidly without interfering vith other important Betters. 
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(c) It would be unsafe, at that time, In view of the 
pioneering nature of the entire effort, to concentrate on only one 
means of obtaining the result. 

(d) Ihe best procedure, therefore, appeared to be to 
prooeed at once with those phases of the program which would interfere 
least with other important war activities; and to proceed with the 
other phases after questions of interference had been determined by- 
fur ther study. 

(h) Recommendations of Br. Bosh and Sr. Oonant - A fourth . 
part of the report (which has been referred to also as a "covering 
memorandum" - Baxter, p. J£5) contained the following recommendations 
of Sr. Sush and fir. Co riant; 

contracts, end that the sum of $51,000,000 be made available to DSHD 
for financing the following? pilot plants for the centrifuge and gas 
diffusion processes! research and development on the electromagnetic 
process; a full-scale electromagnetic plant; a heavy water project; and 
miscellaneous research; and that a contingent fund of approximately 
$5,000,000 be made available for the fiscal year 19*0, the allocation 
of this fund and the direction of the work to be in the hands of an 
executive committee appointed by the Director of OSRB, 

(b) That construction of the plants and the development 
of the power plant project be put in charge of a qualified Army Officer 
designated by the Chief of Engineers and reporting to him; and that this 
Officer be assisted by Drs. B. V. Murphree, A. H. Coopton, and L. V. 
Chubb, or others equally qualified, on a full-time basis, the. last-named 
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two being in charge of the research and engineering, aspects of the 
power plant development, respectively. 

(c) That $5^,000,000 ne made available to the Chief of 
Engineers for the fiscal year 19^3, but that. In order to avoid delay 
and suspension of the work, the Chief of Engineers he authorised to 
make further expenditures or over-obligate any funds under hie control, 
with the understanding that he would be reimbursed for Justified expeadi 
tares at a later date. 

(d) That contracts be let by the Chief of Engineers, 
without delay, after consultation with members of the DSHD Planning 
Board, for the detailed design of ell plants indicated above. 

(e) 2hat a site, or sites, be selected and acquired, 
with d roper consideration of power requirements: that an immediate 
start be made on the construction of the necessary fencing, housing, 
utilities, and other facilities required; and that on one of these sites 
the development of the power pilot plants be carried out, under such 
arrangement as the officer in charge should determine after consultation 
with the S-l Executive^ Committee of OSES. 

<f) Stoat coordination of research, development and con- 
struction be assured by frequent meetings of the S-l Executive Committee 
of the OSRD with suitable officers designated by the Chief of Engineers, 
and that these meetings should submit progress reports as retired. 

(g) That a special committee, or committees, on the 
military usee of the material to be produced be arranged through the 
Joint Committee on flew Weapons and Equipment, of the Joint Chiefei of 
Staff; and that such committee, or committees, be assigned charge of all 

3,10 
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research end development on this, aspect of the project; 

(h) Ehat, as aoon as the preparation of the detailed 
plans end designs had progressed sufficiently, the highest priority- 
he assigned to the plant or plants which at that time showed the most 
promise of success and indicated the least serious effect, in demands 
for critical materials, upon other urgent programs. 

(i) Ehat the remaining plants he assigned priority 
and prefereneerratings after evaluation of bills of material in compari- 
son with requirements for other urgent programs, and that their con- 
struction be executed accordingly. 

(JO Stoat the greatest secrecy be exercised in conaeetion 
with the project* particularly frith respect to its purpose, the raw 
materials used to develop the final product, the final product, and the 
aanuf acturing processes involved. 

(k) That the plants to be constructed be camouflaged 
under suitable names} and their purpose be announced in a similar 
camouflaged Banner. 

c » Beparturee from the Presidential Directive - With the -r v 

President's approval of this report it became a directive to the Array- 
and to the OSED. Shis directive set the breed outlines of action and 
policy for the intensive prosecution of the whole project and although \ 
changes in some details of these outlines became necessary from time 

1 

to time, the directive as a whole remained nevertheless an Influence 

i 

and a guide throughout the work of the three years following. Among 
the changes trtiich developed later werei the abandonment of the centri- j 
fuge process, because of failure of , early experiments; the addition of j 
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the liquid thenael diffusion process, as en auxiliary, because of the 
excellent and promising results obtained froa experiments in this pro- 
eesej the by-p&Bsing, in effect* of the pilot plants, by undertaking 
construction of full-scale plants before the pilot plants could be 
placed in operation, in order to save every possible day of time; the 
\ withdrawal of the OSES &« the supervising: and adralnie taring: agency for 
research and development} and the piecing of the entire project under 
; the planning direction of a new "Military Policy Committee* 1 * ( (App. A-2 
P.5.25« App,A~g.) 
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!fhat part of the directive which dealt with the future concen- \ 

\ 

tretion of effort on the most promising plant or plants was the cause 
of considerable uncertainty, There was a great deal to be said in favor 
of "backing one horse 4 * instead of all* primarily because of the threatened j 
shortages of manpower and critical materials. At a meeting on 2& August 
l$kZ t Dr. Oonant expressed the opinion that it was then too soon to 

sake such a decision* and it wsb fortunate Indeed that decision was 

Q ; 

made at that time to continue to "beck all five horses 8 $ ' If one 
method had been chosen at that time, it would have been the electro- 
magnetic, and although the electromagnetic plant contributed vitally 
to the early success of the project* its difficulties increased as the 



Footnote: the "five horses* mentioned by Dr. Baxter in "Scientists 
AcTwinSt Sime" ("the brief official history of the CSBD") were: (1) 
the Electromagnetic process; (2) the gas diffusion process; (3) the 
centrifuge process; (U) the uranium?graphite pile process; (5) the 
uranium-heavy-water pile process. 





work progressed end success could probably not have been attained in 
time with this pleat alone. < A PP. *»3t»-^3«»)/ a matter of fact, 
except for the changes mentioned above, no horse dropped out until the 
race was really over, when, in September 19**5» the liquid thermal 
diffusion plant was ehut down end placed In stand-by condition; then, In 
December the electromagnetic plant (the operations of which had 

been materially curtailed somewhat earlier) was taken out of production 
©f atonic boisb material altogether, and, except for its chemical 
treatment facilities, web operated only ia part, for auxiliary non- 

fillitary purposes. ( 0 

- — . . \ r 

' d. Arfay Organization . 

(1) Big trie t Soglneer - (te 1€E Jane 193+2, the day after 
the President affixed hie approval to the above describes report of 
Bra. Bush and Conant and made it e Presidential directive, General 
Styer advised Colonel Jemes C, Her shall., Corps of Engineers, that he 
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had been selected by the Chief of Engineers to form a new Engineer 

District, to carry on special work assigned to it'\(App.2^p&r.5.S3). 

Colonel K&rthall wa? then District Engineer of the Syracuse District, 

and, as this District had recently completed the major part of its war 

construction program, he was able to bring with him a small nucleus of 

key persoanel without any delay. Colonel JSarehall served m District 

Engineer of the new district until he w&s succeeded in Auguat 19^3 by 

his former deputy, Colonel^ £. D. Hichole. Colonel Nichols served as f 

after ' ' . , - 

District Engineer until A 31 December lghS, (Colonel Hichois wes edvanced 

to Brigadier General on 22 January 19^6, but, tinder the post-combe t 

readjustment of grades of high-ranking officers, he reverted to a 
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colonelcy on 30 June 1946, Some time after the termination of the 
^ period covered by the ttauhattan District History on 27 April 194S, 

he becasae JJajor General. Ke is generally referred to throughout this 
History as "Colonel" Jfichols, the rank he held daring isoet of hie active 
work as District Engineer, with regard to the lower ranking officers of 
the Di strict, ishose grade? were in some cases subject to considerable 
variation by promotions, the usual * but not invariable - policy has 
been followed in this history of referring to each one by the rank he 
held at the time concerned in the reference. ) Colonel Marshall and 
Colonel Nichols brought with them, froa the Syracuse District! Ules 
Virginia Olaaon, and she served as Secretary to the District 
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throughout the history of the Manhattan District* 

/ technically in existence from the date of the selection of its District 
/ Engineer* IS June 1942, its official activation was effective as of 
16 August 1942| under authority of General Orders So* 33 of the Office 
of the Chief of Engineers, dated 13 August 1942. (App,A-?*P By this 



order the new District was designated, probably for the first time 
officially, The Manhattan District. Colonel Marshall was officially 
assigned as District Engineer, and Colonel (then It, Col» } Nichols as 
Assistant District Engineer, Manhattan District, by Special Orders Bo. 
177 ©£ the Office of the Chief of Engineers, dated 13 August 1942 
(App.A—lO), 

In confomity with the camouflage policy reccuosvended 
by Drs. Bush and Conant, the work of the District was designated the 
"0m Project* (Development of Substitute liaterials), v ( 

(3) Ka,1or General , h* E. proves - In a Beajorandura dated 
17 September 1942, from the Coaaianding General, Services of Supply ' 
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(later, ACny Service Forces ), to the Chief of Engineers, Major General j 
(then Colonel) L, &• Grove?* by direction of the Secretary of War, 
was relieved of hie assignment as Deputy Chief of Construction, in 
the Office of the Chief of Engineers, and placed In complete charge 
of all Amy activities relating to the atomic bomb project (App.A-*6). 
General Groves was to report directly to the Military Policy Gasaittee 
(which was about to be appointed) and to the Chief of Staff, the 
Secretary of War and the President* thus the project was removed from 
the direct supervision of either the Chief of Engineers or the Commanding 
General of the SOS (or its successor, the ASF). General Groves was 
instructed to? (1) operate in conjunction with the Construction Division 
of theiCfflce of the Chief of Engineers and with other facilities of 
the Corps of Engineers; (2) take immediate steps to arrange for necessary 
priorities} (3) arrange for a working coaaalttee on application of the 
product; (4) arrange for procurement of a site, or site*, and transfer 
activities thereto} (?) initiate the preparation of construction hills 
of aatorlalj (6) draw up plans for the organisation, construction, j 
operation and security of the project, and, after approval, put thesi.^" 
into effect* (Colonel L* R# Groves became Brigadier General on 
23 September 1942$ and Major General on 9 March 1944* Some time after 
the termination of the period covered by the Manhattan District History, 
en 24 January 1948* he became Lieutenant General* Be is generally 
referred to throughout this History as "Major General 1 *, or, briefly, 
"General", Groves.) General Groves brought with him, from the Office 
of the Chief of Engineers, Mrs* fiean O'Leary, and she served as his 
sedretary throughout the history of the Manhattan District. { jj 

>12. MUitary Policy .Coaaittee m On 23 September 1942, a conference 
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was held by those who were designated fey the President to deteaaine the 
general policies of the project* Those present weret Secretary of lea* \ 
Henry L, e-tiflsson, Anay Chief of Staff General George G« Uarshall, Or, / 
V, Bush, Br* J, 3» Conant, General (then Kajor General) Sreboa Soaaervell* \ 
Lieutenant General (then Major General) W« D» Styer, and Kejor General 
(then Brigadier General) L» a. Groves* (¥iee*P resident Henry A« Wallace 
was unable to attend, ) At tills meeting a Military Policy Ccrasiittee was 
eppointe4 # consisting of Dr # Bush as Chairaaa, with Dr* Conant as hie 
alternate, General Styer, and Rear Admiral R» E* Fumell, General 
Groves was named to ait «ith this ee*Hlttee end to earry oat the policies 
which were determined. The duties of thie cotasittee were to plan mill- \ 
tary policies relating to materials, research and developaent, production, 
strategy, and tactics, and to subsit progress reports to the top policy ky. 
group deaigaated by the President* The appointment of the Military / 
Policy Gooalttee was approved by the Joint Kew Weapons Cwnaittee, ©stab- I 
lished by the Joint Chiefs of Staff and consisting of Or* Bash, Admiral / 



Purnell and Brigadier General E* G» UomeJ (App.A~?,-S,, ) 

3-13* Combined Policy Ce^^fctee V'lta the beginning, international 
relations between the United States and Great Britain and Canada in 
connection with the atomic bomb project were handled by the President 
of the United States and the Prime Ministers of Great Britain and Canada, 
In August 1943, however, it became apparent that an international eoss- 
xaittee would be desirable, and this led to the establishment of the 
Combined Policy Cosss&ttoe, with the following membership : for the United 
States, Secretary of War Saury L# Stimaon, Dr. Vaonevsr Bush, and Or, 
James B» Conant I for the United Kingdom, Field Marshal Sir John Dill and > 
Colonel J, J. Llewellinj and for Canada, Mr. C. B, Howe, Colonel 
Llewellin w&s replaced by Sir iionald I, Campbell in Becaaber 1943 and 
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the latter, in turn, was replaced by the Earl of Halifax, She late 
Meld Marshal Sir John Dill was replaoed by S'ield Marshall Sir Henry 
Maltland Wilson early in 19^5, Jhe scientific adviser of the Baited 
States members was Dr. Elchard C. Tclmanj of the British members. Sir 
J erne e Chadwlck; and of the Canadian member. Dean C. J. Mackenzie. (App. 
a-17.) 

An important function of the Combined Policy Committee vac 
the provision for interchange of information between the nations. It 
was arranged that full interchange would be maintained in the field of 
scientific research and development* but that In matters of design, 
construction and operation of large scale plants information would 
be exchanged only when such exchange would hasten the completion of 
weapons for use in the current war. (App. &-17. ) 

3-1^. Continuation of Authority *y The organisational set-up described 
herein above continued through the further progress of the project and 
until the mission of the Manhattan District had been accomplished, To 
recapitulate, Its major administrative components were: 

a. President Franklin D. Roosevelt and, after his death in 
April 19^5, President Earry <• Truman. 

b. She Sop Policy Group! The President, the Vice President, 
the Secretary of War, the Chief of Staff, Dr. Bush and Dr. Conant. 

c. The Military Policy Committee: Dr. Bush, Chairman, and 
Dr. Conant, his alternate; General Styer; Admiral ^uraell; and General 
Groves, Executive Officer. 

d. The S-l Executive Committee of the CSRBi Dr. Conant, 
Chairman, and Drs. Briggs, Compton, Lawrence, Urey, and Hurphree. 
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f e. The Manhattan District! Oeaeral Groves, Commanding if^ 1 

General! Colonel Marshall, succeeded by Colonel Mchols, District 
\ Engineer* — '"' 

She further organisational components of the Manhattan 
District and the authorisations under which they acted, and the con- 
tractual relatione between the District end the many contractors who 
served on the project, are described in subsequent parts of the History. 
3-15. General for Power Authorisations - 'Ae previously stated, the 
/ President and the Secretary of War were granted wide wer*tiae powers 
I by the Congress, and it was under these that they authorised the work 
\ of the Manhattan District. Under these, also, they redeleg&ted authority ' 
■ to others. 

a. public kaw So. 703 s fB%h Congress. 3rd Session, approved 
2 July 19^0 «*■ Shis law was enacted by the Congress to expedite and 

i 

'.. facilitate the strengthening of the Hational Defense. It authorizes 

f 

the Secretary of War to provide for the necessary construction, rehabili- 
tation, conversion, installation and operation of plants and. buildings, j 
for the development, manufacturing and storage of military equipment 
and supplies, and for shelter. 

b. Public Law Ho. 35*1 g, 77th Congress. 1st .Session, approved 
IS December 19*H - "first War Powers Act" * Uhis law provides that the 
President oay authorise any department or agency of the Government, 
exercising functions in connection with the war effort, to enter into 
contracts end modifications without regard to previous laws pertaining 
to contracting; except that the cost plus e percentage contract may not 

1 

be used, end the lav/c pertaining to limitations of profits must not be 
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o. PubMo to Ho. 507 «• 77th Congress,. 2nd Session, approved 
27 March 19*12 - "Second War Powers Aot". - 5Me law (in fitle II) C« 
authorizes the Secretary of War to acquire by purchase, donation, trane- 
< fer, or condemnation, any reel property, temporary use thereof, or other 
interest therein, together with any personal property located thereon or 
used therewith, that shall he deemed necessary for military or other 
war purposes. 

d. Public I»av Bo. 500 * 77th Congress, gad Session, approved {^jj 
5 June. 19U2« providj.nff amendments to Public Law go. 70?., described 

above - *his law provides for sundry matters affecting the military 
establishment end authorises the Secretary of War to employ architectural 
and engineering technical and professional firms and individuals to 
design end supervise the construction of additional War Department facil- 5 
ities, when, in his opinion, the existing facilities ore Inadequate. 

e. Eyeeutive Order Ho^ 9001, dated 27 December 19H1 . by 
which, with subsequent amendments, the President delegated certain of 
his powers under the "First War Powers Act tt to the Secretary pf War 

/tSsu A-ll). 

f. Order of the Secretary of fc'ar. dated 30 December 19Ul t 
by which the Secretary delegated to the Under Secretary of War powers 
conferred upon him by JSxecutive Order Is^sjOOl described above (App.A-12) J 

3-l6. Additional Specif io Authorisations - tn addition to the 
specific authorisatiens described in preceding paragraphs (including 
pertlcularly the Presidential Directive described in some detail in 
paragraph 3**H»o)* the following are worthy of mention? 
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a. Directive on Extraordinary Security Measures - On 

29 June I9U3 the President Informed General Groves th&t because of its 

1 

great significance to the nation the atomic bomb project w&e to be store 
drastically guarded than other highly secret war developments end pointed 
out that, as General Groves knew, he (the President) he4 given instruc- 
tions that ever^jprep^ution be token to insure the security of the 
project,. (App«A~13.). 

b. Delegation cf Authority by the Under Secretary of #er - 
Ga 17 April lghh the Under Secretary of War delegated to Kajer General 
Grovee* effective as of i September l$kZ t the authority to exercise 
contractual powers under Executive Order So, $001, "in connection with 
the work assigned to end Coming wi thin . the jurisdiction of the Manhattan 
District, U. 5. Engineer Offioe" (App. A*1*0, 

c. Delegation of Authority by General Groves « On 10 «June 
19^4, General Groves delegated to the District Engineer, Manhattan 
district, effective as of 1 September 15^2* authority to enter into con- 
tracts for the Manhattan District, subject, howeVer,„„te written approval 
for any contract exceeding $5,000,000 in price (App.A-15). 

d. Authority to Settle Claims against the United States - 
On if June 19^ f the Under Secretary of War redelegated, to the District 
Engineer, Manhattan District, the authority vested in him to consider, 
eceert&in, adjust, determine, settle and pay claims against the United 
Statee which arose from the activities of the Manhattan District, sub- 
ject to the purviev and limitations of Public &av Ho. 112, 76th Congress, 
and to appeal to the Secretary of tf&r; (App.A-l6). ( 

3-17. Approprlat ions - Ihe appropriations from which the fundts 



Kfc*> i tjiC Lu On l M 

If HE P ATOKJ^NEKlSlIf ACT 194'' 



jam 



TxOE 



for the Manhattan District were allotted may tee fowd. in Book I, 
Volume 5, Fiscal Procedures. 
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SBCTXO& k - TOTAL COST 

k~U »Two Billion Dollars. » It has been commonly stated that 
the total eoet of the Manhattan Project was about "tieo billion dollars". 
This was the figure cited by President Truman In hie announcement of 
6 August 19*t£ f when he said, "We have spent two billion doll&rs on the 
greatest scientific gamble in history - end wn,« Actually, the total 
expenditures up to that date were come whet less than two billion dollars, 
but the commitments already Bade, and the continuation of the operations 
of the Manhattan District for the further period of seventeen souths, 
through Jl December 19^6, produced a final total figure of somewhat more 
then two billion doll era. As a round figure, "about tvo billion dollars" 
remains substantially correct, as the approximate measure of the total 
cost of the whole of the Manhattan Project. It is even more nearly 
accurate to say that the amount spent on the atomic bomb (through 
31 December 19**6) was about tvo billion dollars. The final overall total 
oosts of the Manhattan District included the costs of various activities 
which were concerned with peace time applications of atomic energy, and 
not directly with' the development and production of the bomb. Those 
expenditures which were not directly concerned with the bomb were 
responsible for #ome of that part of the total cost which exceeded two 
billion dollars. 

h»2. Accounting for the tfalted States Atomic Ener g y Comalasion . 
IShen, in accordance vlth the terms of the Atomic Energy Act of 19^6 » the 
Manhattan District prepared, at the direction of the President, to transfer 
to the Atomic Energy Commission all Its facilities, equipment, materials, 
etc., an accounting was prepared^ on the basic of the cost of the entire 




work. Because of the else; . coapUxlty and vldely scattered locations 
of the assets of the Hanhattan 2ietrlct» this accounting took many months 
to cosplete, after the terfi&natioh of the control of the District en 
31 Decerabor Sfco reeultf uere embodied in the «Kanbetton Pi b trie t 

Project Cost Suaaary for the period ending June 30 f 19**7*, Although the 
period, extended to the end of the Hec&l Year 19^7» the expeaditures 
enumerated in the eaioasry included only those made froia Ilanlmttan Eaetrict 
funds -Ifhe &o-c&Ucd ** Military" expeadlturea. Actually* in closing up 
the vrerk as of 31 December l$h& f some expenditures were Bade frost these 
funds as late » ^bruary l$t*7, and these alao are reflected in the 
Suwaary, together with ell credits, adjustments* and "contra accounts". 
She final figure for total coats in the Summary represent* the totel 
overall cost of the Senbatt&n Project ae accurately as it ie possible 
to determin*. Shis figure is $2, l63 t 393,503 eud it appears in the 
guramary, in the report of the etstue of funds as of 30 «Juae 19^7 1 m 
foil owes 

«0tei Allotments or Allocations $2,163,393,983 
Total Costs JMhMtM 
Balance of Allotments or Alloe&tione $ M&0 

The figure for «'?otrt Allotments or Allocations" quoted from the «|a!*sry 

above does not .s^rwe *rtth the totsl reported in the History, Book I, 

Yolume 5, Yiecul Procedures* wherein it ie etatefi (page 2 ? 6)« "Ac of 

December 31, I9U6, the net allotment to the Manhattan Project totaled 

two-billion-thr^e-hundred and eleven million dollars"; but this ie because 

of revocations and because of trsnefere to the ABC, made subsequent to 

the preparation of the figures given in that volume. 
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P She volume en Fiscal Proceiuree states (page 6,2) that the cost 

touchers processed "by the District Cost Section through 31 December I9U6 
resulted In "gross costs of approximately $2,200,QGQ,QOO n , and this agrees 
reasonably closely with the figure quoted from the Summary, As stated 
further in the volume on Fiscal Procedures, however, certain costs were 
excluded in recording the gross costs, ee follows; 

Allotments by the Chief of Engineers to other 
agencies.*' for work performed for the District. 

*(2) SrisaBportation Corps (epep allotments), 

8 (3) Finance jOepartment (pay, allowances, and travel of 

"(ty) Miscellaneous procurements and depot issues of other 

*(*>) Expenditures by OSSD prior to the establishment of 
the Manhattan District.* 

l*~3 Breakdown of Costs . 2he Htoihattafi Project Cost Summary for the 
period ending 30 June 19*7, to which reference has been made above v gives 
a breakdown of the total costs, which can be edited to show, in a some- 
what limited manner, the total costs ©f the principal parts of the Project, 
these total costs do not in all cases agree with those which are cited 
in various other books and volumes of this History, for a number of 
reasons, including? 

a. All items of costs and credits were not yet available when 
some of the books were written. 

b. Cl&esificationeof costs were not always made on the same 
basis in compiling the separate sets of cost figures. 
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c. Distribution of coet items, particularly ouch m might 
apply to two of more of the separate Installations, w&e depeadeat upon 
individual Judgneat end «&y hcve been made la accordaace with different 
theories end different methods of estimating. 

The following table (somewhat simplified by the combination of 
items of the esiae title or description) is quoted from the SuramBryl 



Item 

T-12 and Special Accounts 

K-25 

S-50 

X-1Q 

Semi- works 
Los Alamo e 

C.2. sad Central faculties 

Medical and General 

Special Materials & Procurement 

General 

Coveyaaieat Overhead 
General Service Contracts 
Poet War Progress 
tfotal - Feature Accounts 
Adjttcttaeat - Contra AcoouatB 



Credit 



Credit 



Uet Cost 

. Insurance and Welfare 
Sotal Coats Chargeable to M.2. Funds 



Amount 

$553,296,550 
6Qh, 123,610 
16,277,101 
^79.359,561 
25, 116, 166 

27, 906»509 
102,2Ul,lhg 

160,337.721 
5.96S.313 
213,351 
37,019,666 

52.3^.57^ 
190.327 

$2,150, 767. HS9 

$2,121,131,503 

♦2,163,393.503 
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l» testimony of Dr. Alexander Sachs, 27 Hovember IS^S; Hearings 
before the Specie! Committee on Atomic Energy, United States Senate, 
79th Congress, First Session, Part X (Printed GPO) , pages 7 ff . 
Manhattan District History files, Washington, B. 0. 

2. "Atomic Energy for Kilitary Purposes - The Official Report on the 
Development of the Atomic Bomb, under the Auspices of the United States 
Government, 19ho-*l9U5"; by Eenry DeWolf Smyth, Chairman, Department of 
Physics, Princeton University, Consultant, Manhattan District* U. S. 
Engineers { Princeton University Preee, I9U5 (with detailed index compiled 
in the Office of the Commanding General, Manhattan District). Manhattan 
Dietrict History files, Washington, D. C. 

3. "Scientists Against floe"; by James Phinney Baxter 3rd, President, 
Williams College; tittle, Rrotm end Company, 19^6. ( H Shis is the brief 
official history of the Office of Scientific Research end Development 0 - 
Vfennevcr Bush, in Foreword, 21 January 19^6). Manhattan Dietrict 
History files, Washington, D. C. 

K Minutes of QMS S-l Executive Committee. M.D. Class* Files. 

^ §. letter, 17 June 19*12, from Dr. V. Bush to President Roosevelt, 

Inclosing letter dated 13 June I9U2 from Drs. V, Bush and J. B« Consnt 
to Vice President £, A. Wallace, Secretary of War Henry L. Stimson, and 
Army Chief of Staff George C. Marshall. Class. Files of Major Gen. 
h. R. Groves, Washington, P» C. 

6. Memorandum of 17 September I9U2, from Commanding General, Services 
of Supply, to the Chief of Engineers. Claes. Files of tfajor Gen, L. It, 
Groves, Washington, D. C. 

7. Memorandum "A* 1 dated 23 September 19^2 signed byl Dre. V. Bush and 
J. B. ConsntJ Vice President Henry A. Wallace} Secretary of War Hexuy 
&. Stimson; Array Chief of Staff George C. Marshall. 3?his vas attached 
to a aeraorandum of transmittal, dated I October 19**2, from Dr. V. Bush 
to Major Gen. (then Brig. Gen.) L, R. Groves. Class. Files of Major 
Gen. L. R. Groves, Washington, D. 0. 

S. minutes of Heatings of Kilitary Policy Committee. Glass. Filee of 
Major Gen. L. R. Groves, Washington, D. C. 

9. General Orders So. 33. *3 August 19h2, Office Chief of Engineers, 
Copy in Manhattan District History files, Washington, D, 0. (Early 
Draft,3k. X, Vol. 1). 



10. Special Ordere Ho. 177, 13 August l$k2, Office Chief of Engineers. 
Copy in Manhattan District History files* Washington, S, C, (Karly 
Draft of Bte. I, Vol. 1). 

11. Executive Order Ho, $001, 27 Deceaber l^Ul, as Amended! Kegulatione 
under the First War Powers Act, i$HX, Copy in Manhattan District History 
files, Washington, B. C. (Berly Draft, 8k. I, Vol. 1). 

12. Keaoraaduiij, JO Beceiaher 10,hl , from the Secretary of War to the 
Wader Secretary of War. Copy in Manhattan District History files, 
Washington, D. C. (Early Draft, Sfc. I, Vol. 1). 

13. Iretter, 29 June 19^3# £ro»a JPreaident Roosevelt to Ma^or (General 
(then Brigadier General) El. ' Groves. Copy in Bk„ I, Vol. lk t App. A-l. 

lh. KemorgJEidua from the Under Secretary of Wslt to Ms,jor General I*. E. 
Groves, dated 17 April ighh. Photostat in Manhattan District History 
files, Washington, D.C. (Early Draft, Bk. I, Vol. 1). 

15, Memoraodua from Hajor Ge&eral t», E. Groves to the District Engineer, 
Manhattan District, dated 10 June 1§*&. Photoet&t In Menhatten District 
History files;, Washington, S. C. (jSarly Draft, Bfe. I, Vol. 1). 

16, lieraoreadum from the Under Secretary of War to the District Engineer, 
K&nhsttan Diatriet, dated 17 June 1°M. Copy in Manhattan District 
History files, Veehingtea, D. (Early draft , Bk. I, Vol. 1.). 

17, Statement by the Secretary of War, 6 August I9l*5. Copy in 
Dep&rtraent of State Publication 2702, (See also 3fe. X, Vol. h, Chap. S). 
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1, For explanation of references, see Botes 1, 2 and ^ t pre- 
ceding previous lade*,, C(l), of Kernes Of Persons. 

g„ The nanus* of Manhattan Bietrlei installations end offices, 
end of ©any .teegr end Savy organizations, end of other Government agencies 
whose contacts with the Manhattan district were for the aost part of 
a routine nature, have bees oadttted from this index. 

3, Some names, not included in the main index, have been inserted 
aa "Addenda M , on p. C(2) 14. 
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Ob car luicke Co.,|V-5 

0. S.E. P. * 1-1, H?l, 5, 11, haz. 
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VIH-2 t 3il,3i 2,3*9 
Oeteerg Seed Co.,IV-2I 
Owen Sue Iiine,J-l2 
Owens-Corning Piter e-Olass Corp., 

II-3 



Pacific Electric Mfg.Co.,Y-3 
Pacific Mutual Door Co.,IV-5 
Pacific Power -4 Idght Co.,IV-l,3, 

Pacific PuMpa , Inc. t II-2, 3» VI 

Pacific 1'elephone & Telegraph. Co., 

Pea iaaericea Engineering Co.,VII-l 
Panellith Bi splays JV-5 
Parsoac, B. E. , Hie Co. , IV-p 
Patch~Wagaer Co. , IV-£ 
Patterson, Bally £.,IV-J5 
Pat terpen Foundry & Machine Co.,V~3 



Pat t or b on-Kel ley Corp. ,11-3 

Peaeody, A. 0».«f2 tl-1 

Fenn Salt Mfg.Co.,VII-l 

PemiEylv6aia,tfniv. of, I-Ut 2 f f 

Permit! t Co. , II-3,IV-*2I 

Perry Warehouse, VI 1-1 

Petroleum Administration for War, 

XV~5 

Pfaudler Co.,V-3 

Phelps Dodge Copper Products Corp. , 

Philadelphia Iron Works, IV-5 
Philadelphia Hnvy Yard,VI 
PhillipB f CetBChow Co.,IV-2I 
Phipps & Stevenson, 1-10 
Picker *-Ray»VIM. 
Pierce, John 3*., Foundation, 1-12 
Pilot Butte freasit tine,IV-5 
Piping Contractors, IV-2I 
Pitkin,I.uciiis, Inc. ,?-U,vn-i 
Pittelwrij'BeBHoinee Steel Co.,IV-f> 
PitteburghPiplng <ft JJquipmeat Co., 
V-3,?I 

PitteourghPlate Claee Co.,II-k,V5 
Pi t te hurgh See ting Moratory, VI 
Pitts'faurg'j Univ. of, l-ki 2 
Planning Board, 1-1 
Planning Committee, I-*U 2 
Poe Piping & Heating Oo. .II* 1 * 
Pope* Wru'A, ,Co. , 1-6,1 14A VI 
Porcelain Metal Products Co.,XV~$ 
Port Chicago r BFaval Jbamihitiori 

;0epot,Vin-\5t5 
Pough,Pre& E.,VII-1 
Powell, Kta. ,Co.,II-3,V-3 
Powere,^.^. tCoaBtruotica 00. , 1-12 
Pratt, Via. Mfg. Co. , 1-7 
Pref ahricati on .Sngineering Co.,IV-5 
Pregal,Borie , VII-1 
Princeton twiv. , 1-1, kt 2 f l*tl2,4:I3» 

kt\%, 7, II-2, 3. 1" ,IV-2I , VII-1, 

VII 1-2 

Princeton University Press, I-*t?13 
Prison Indus triee,Inc. ,IV~H,5 
Pritehsrd,<J.P., & Ce.,II~U 
Process Engineering, Inc. , V-3 
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Process Gear A Machine Co., 1 1-2 

Progressive Cafeterias, I7-b 

Propellair, lac. ,1-3 

Protftecto Seal Co. ,17-21 

Public Health Service, X-*f 16 

Pupin Laboratory, 1 1-3 

Purdue Sank Co.,7XXX-l 

Purdue Vniv,,I-hi2 f 6 j,7-l,2,7XX-l, 

v ?lix~2,3a t 3?9 



Qtislity Hardware Co. ,17-6 
Quality Hardware & Machine Corp., 
17-5 

Queens pollege 4 J-U|2 



Racine, W». A* # 1-5, VI t«*l 
Radioisotope Committee of Clinton 

Lao. ,1^*3 
Radiuia Chemical Oo.jriX-l 
Randall * Doyle, 17-b 
Bnnney Water Collector Corp. »I7-5 
fieri tea Copper Works, J 1*2 
Bay,G.G»» * Co,,XI-k. 
Raytheon, Mfg. Cfl. ,7X1-1, 2,TXtX-34.9 
Read ftachiasry 0o»,lV-5 
Reboleiro Miae,7XX-2 
Record Indus trie-1 Co.,X7-5 
Reeve»#J,I M X7-2X 
Refrigeration SyBteB6 t Xnc#,IV-2X 
Reger,E.P.,& Co. ,17-21 
Reilly-Benton Po. *XI-H 
Republic Jlov Meter 0o.,IX-S,3 
Republic Steel C©rp.,X-$> f n-3 
Research Corp,,I-U«2 
Research Corp. of B.Y.,7-2 
Research Products Corp. ,n-3 
Revere Copper & Brass Co., 1-7, 

Reynolds Corp.*IY-2X 
Reynolds Ketal Corp., X 1-2 
Reyneids,R. J. , Tobacco Co . , XT-5 
Reynolds^Fpdike Coal Co.,I7-p 



Piieem Hfg.Oo. 4 7H-1 
Eloe Inst, ,71/1:1-2 
Bichland i&uttdry, XV-6 
Rieblend Supply Co»*X7-6 
Ridenour Management Co.,X-12 
Roadway Skpress, 7II-1 
Roane-Anderson Co.,X»*6,7«S a 12|XX-U t 

Roberts Filter Kfg, Co. »X7-5 
Robertson, H.B. ,Go. ,7X 
Robins Conveyor, Inc. ,11-3 
Roches ter, tfniv. of f I-ft«2. 6, 7» 12# 7-2, 

VIII-2,3iU 
Rockefeller ffoundation^-S 
Rockefeller Xas t.for Medical 

Research, t-l»2,htlh 
Rookwood Sprinkler <?o* *7-J? 
Rodney 0ox»X7-6 
Roger s, Ralph, Co, , 1-12,7*5 
Rogue 7alley,l7-5 
Royal Indemnity Co. , X-6 
Sulane Gas Co. ,7«-5 
Rust Engineering Co* ,17-211*5 
Rutgers Univ. ,X-U*2 



S-l Cosraittee, i«-l,ha3» u .lh,II-l,3, 

XXI # X7-6,7-l 
Saad,J.B., & S.S, freeman, 17-6 
Safeway Stores^Inc, X7-6 
St. MisahethU Hospital ,X-7 . 
St.^ohn 1 * Welders Supplies, 17-5 
St. Lottie, Sash & Poor Works, 71 1-1 
St.Louls tJhlv, ,X-bt2 
St. Paul Engineering - Co. ,11-3 
Salem Engineering Co.,II-3 
Sal ton Sea,Keval Auxiliary Air 

StBticn,7III-2,3t5. 3*6 
9. A. M, Laboratories, I-^?5»7 # X X-l, 

SandAa Rese,7lXX-3*6 

Sandy Reach Baval Air Station, 

7XIX-3?2 
Sargent & Lttndy, JX-3. k 
Scherruerhom Labor&to ry , 1 I->2 
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Schnitster Alloy,' 7-3 
Schuorr,0.A. ( Co. ,17-6 

Schock-flusmer Co.,II-3 
Schorl Process Corp.,!!-** 
Schuckneli 0o.,I7-2X 
Schulman»A. S,, Electric Co. , X-6, 1?, 

Schulte Trailers, Inc., 1-12 
Bchuman,C.EV,and Co., 1-7 
Schutte & Koerting 0o.,II-3tX7~5 
Scott, Chas. &. ,Co. , Inc. , 17-5 
Seattle First Sational Beak, 17-6 
Seneca Ordnance X)epet,7XI-l 
Sevanee Coal & Supply Co, ,7-5 
Sharpies Corp., Il-2,3» 7-3 
&hav,Ben,Jai&in ir. f Ce.,X7-2IX,5 
Shaw Walker Go. ,17-5 
Sherwin-Williams Ce. # I?-5 
Shook, Che*. H., Construction Co. , 

siefciee Go.,7XX-l 
£Iler,K.C.,I7-6 
Simons A Jewell, X7-6 
Simplex Wire & Cable Co., 7-3 
Singmaster & Breyer,XI-2 
gfcidmore, Ovens & Kerrill, 

1-6,12. IV-2I 
SKith,A.O.,I7-5 
Smith Bub Lines, 1-12 
Smith Co*3>.»n , ~3 
smith Bbffmen & Wright Oo.,XV-5 
Smlth^.,B._, Inc. , 17*5 
Smith,fiojr C.,nie Co,, 7-5 
Smoky Mountain Stages^Inn^I-J^ 
Solt i H , a.C-. f 7-5 

Southampton Hauling Co. ,7X1-1 
Southeastern Greyhound Lines, 1-12 
Southern Bell Telephone & 

Telegraph Co. > 1-12 
Southern California, Univ. Of, l-kt 2, 

nii-2 

Southern Iron & Equipment Co.,I7-JJ 
Southern B.B., 1-10,12, XI-l.U 
Southern Union Gas Co., 7X1 1-1 
Sparkman & Stevene, Inc., 7111-3*1 



Speer Carbon Co. ,I-Utl2,IV-2I 
Spencer Turbine Co.,I-lnh 
Sperry Gyroscope, Inc. ,711-1 
Sprague Electric Co, ,7X1-1 
S.P. & S.E.R.,I7-4 
Standard Chemical Co. ,7X1-1 
Standard Oil Co. of Calif 17-5^6" 
Standard Oil Co. ,of Indiana,I~j, 

71X1-2,3*7 
Standard Oil Co, of Bew Jersey, XI-5 
Standard Oil Development Co.,X-l 

U:2,U;lU,II-3 # XXI 
Stanford uaitr, ,71X1-2 
Stanley, A, B. ,Co* ,7-3 
Stauffer Chemical Co.,7IX-l 
Ste&rne-Eogers , 7X1-1 
Stedfeet & Bouls ton. Inc. ,7-3 
Steel & Alloy tank Co. ,7-3 
Stein, Otto £., 17-21 
Stephettson-Adameoa Kfg.Co.,17-5 
Stevens Inst. of Technology,,!- 1 ^ 
Stewart Warner Corp., 17-5 
Stokes.F.S., Machine Co. ,11-2,3,5, 1-14 S3 
Stone & Webster Engineering Corp. , 

1-1 , 6,8,11,12, 1 X-U, III, 17-21, 

7-1 , k t % 6, 7X I-l ,7111-2 
Btringfeliow,«r.B, , X7-5 
Strttse,C.O., & Sons, 7-5 
Etruthere-Wells Co., 17-5,7-3, 71 
Sturtevant,B.I , .,6o. ,11-3,71 
Sulllvaa,L©ng & B&gerty,X-12 
Sullivan Velve & Engineering Co., 

17-5 

Suadt,K.K., Construction Co. ,1-1, 
71X1-1,2 

Sua. Indemnity Co., 1-6 .. 

Swain & Meyers, Inc. ,7*5 
Swartwout Co., 71 
Swind Machine Go. , 17-5 



Taylor Instrument Co., 11-2,3 
Tenn.es see Avenue Hur eery, 1-12 
Tennessee Coach Co., 1-12 
Tennessee-Eastman Corp. , 1-1 , hi 10 , 

5,6,7,6,ll,xi-5,iv-2xx,7-i,2,3.5. 

6,71X1-2 



Tennessee Inspection Bureau, 1-12 
Tennessee R.R. ft Public Utilities 

Commission^ 1*12 
Tennessee Roofing ®tt»*|I-% f t*fLf! 
Tennessee Sports Service, Inc. f 1-12 
Tennessee, Univ. of, I-U|10, II-U.7-6 
Tennessee 7alley Author! ty,I-E, 10, 

12,XX-i.3.U,5,iv-2II,IV-3,v-3,5,6 
Tennyson Hursery,I-12 
Te*ag Prefab House, 7III-1 
Texas , Univ. of , I-Ut 10 
Thompson Engineering Co* , IV-2I 
Thord arson Electric Co. ,1-c, 
Tidewater-Associated Oil Co* , IV-6 
Tokyo Imperial University, I-hs 6 
Toledo Scale Co,,IV-$ 
lour, Sam, Inc . # I 1-2 
frailer Transport, IV-5 
Traae Co., I 1-3 

Transit Hi* Concrete Corp.,!!- 1 *, 
T-5 

Transportation Sculpment Co. ,17-5, 
VII-1 

Travelers Insurance Co.* 1-6 

Treegeob-Pederal Truck, 7II-1 

Trent Tube Kfg. Co. ,11-2 

Triplet t & Barton, IV-5 

Tri-State Asbestos Co., 7-5,71 

Trl States Somes, Inc. ,1-12 

True Gil Co.,I7-b 

Truseon Laboretor leu , 7-5 

Tul one UniV.,I~hilO 

Turner Construction Co. » 1-12, II-U 

Turner-HcCoy, II-U 

Turner ft Hose Construction Co., 71 

Twite-Morrison ft JEnud*sn,I7-5 

Tyler.B. B. c ?'Inc. , 1-12 



Cdylite t Corp. , !I-3 
Underwood Machine Co. ,7-3 
Ungerect, J. G. , 17-5 
Union Bag & Paper Co.,7II-l 
Union Carbide ft Carbon Corp. 

(See Carbide & Carbon Corp.) 
Union Minee Development Corp. , 

1-5,6,711-2 



Union Miniere du Eaut Katanga, 

711-1,2 
Union Pacific ft.R.,J7-t* 
Union Switch ft Signal Co, ,711-1 
United Aircraft Corp.,I-UiU 
United Conveyor Corp. ,7-5 
United Hatlons Atomic Snergy 

Commission,?-^, h?7 
Universal Oil Products Co., Ill 
Urgeirica Mine, VI 1-2 
U,S. Atomic Energy Commission, 1-1 
U.S.Bureau of. Kines,7-6,vn-l,2, 

7III-3t9 

U.S. Employment Service, 7-6,7111-1 
U.S. Fidelity ft Guaranty Co., 1-6, 
7III-1 

U. S. Geological Survey, 7II-2 

U.S. Office of Education, 7-6 

U.S.Patent Office, I-hilh,!3 

U.S. Pipe ft foundry Co. ,17-3,7-5 

U.S. Rubber CO.,J7-3 # £ 

U. S. Stoneware Corp. ,7-3 

U.S. Strategic Bombing Survey, I-kt 6 

U.S. Trucking Corp.,V-h 

U.S.7anadlua Cerp. ,|-5,6,7,11* 711-1,2 

Utility Trailer Co. ,17-5 



7ail,lftB.,!7-5 
7alley Iron »orks,II-2,3 
Vanadium Corp. , of America?*, 1-7, 7! 1-1 
7anderbilt Univ. ,!-l*U0 
7an Bange,dehn,Co.,7-5 
7ascoloy-Ramet Corp. ,7111-1 ' 
7entures»toa. t YX!-2 ._..„. 
Vickers Co.,7l!!-3»9 
7ictoreen Instrument Co.,I-5,I7-2I,*!l, 
7irgini& Bridge Co. , II-U x- 14 sa 

Vircmia,Unlv.of,IY~2l,I-h:lO,4tl2, 
kith 

7itro Mfg. Corp.. 1-7,711-1 



Wabash River Ordnance Works, 1-1,11! 
w&ldrip Engineering Co., 17-5 
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Walter & Prater, W2 
Warner Elevator Mfg. Co. ,17-211,7-5 
Warren City Hfg.Oo..I7-5 
Warsaw Elevator Co., 7-5 
Washington Motor Coach Go.,IV-3 
Washington State Dept. of Highwey-E , 

n-5 

Washington Title Insurance Co, ,IY-U 
Washington Univ. ,2-k;2,6,lY-2X,; , 
TJll-2 

Waehingt<w,Univ.of, 1-7,17-6,7111-2 
Water Cooling Equipment, IV- 21 
Watson Automotive Equipment Co., I 1-3 
Watsoa-riegg Engineering Co, ,1-12, 

Weber Ooe telle Co.,I¥-2I 
Wendorer Army Baee,7III-2,3:9 
Wendover field, YI1I-3* 5. 3« 6,3 : 9 
Wesix Electric Heater Co. ,I?-5 
West Disinfecting Co., 17-5 
Westerlin & Campball, IV-2I 
Western Electric Co. ,11^1,2,7X1-1 
Western Pipe & Steel 0o.,7XIX-3*2 
Western Reserve Univ. ,1-4:2 
Western Union telegraph Co. ,1-12, 
X7-2XX,6 

Westinghouse Electric & Hfg.Co.,X-l, 
k t k, Ui 11 . hj 14, 7, 1 1-2, 3,5, iy-21 , 
5»*-3,$»o,7i,7XI-l,i-i4s3 

Westvaep Chlorine Products, Y|I-1 

Weyerhauser Seles Co.,I7-5,7-p" 

Whitehead Metal Products Co., I 1-2, 3 

Whiting Corp., XY-5, 7-5 

Whi tlock Mfg. Co. , I 1-3,7-3 

Wlgglesworth Machinery Ce.,Y-3 

Wllhlte -Bus Lines, 1-12 

Williams & Co., Inc. i 71 

Williams Drug store, 1-12 

Williams, I. K. ,Co. ,1-12 

Wilson, J. Q. .Corp, ,7-5 

Wilson & Eogers Co. , 1-12 

Wileon-Weesner-WilklnBon Co., 7-5 

Winans,J.E,,IV-2H 

Winkelman,D.W. ,Co. ,1-12, 11*4 

Wisconsin, Univ. of, 1-U: 2, 7III-2 

Witwaters Band, 711^2 



.Wolverine Tube Co. ,11-3,17-21 
Woods Kere&antlle.Sugh *I.,7II-I 
Worthington Pufflp £ Machinery Corp. , 

H-3,5,71 
Wright Aeronautical Corp. ,1-Ush 
Wright neld,vni-3:9 
Wright & topes, 1-12 



Yakima Tent 4 Awning Co.,IV-5 
Yale & Tovne Kfg,Co.,7II-l 
Yale Univ., I-^JE.^ilH, 7,711-1 

York Corp.,n-3,M7-5,7-3.5 
Yorktown.Saval Mine Depot,VHI-2, 

3a,3«2,3»5 
Young & Bertke Co., 17-21 I 
Young Sales Corp., XX- 1 * 
Youngs town Welding & Engineering Co., 

71 
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ADDENDA 

Aray Pictorial Service, 1-14 S2 

Commerce, Dept. of, 1-14 S3 
Customs, Bureau of, 1-14 S3 

Interior, Dept. of, 1-14 S3 
International Trade, Office of, 1*14 S3 

Lapp Insulator Co., 1-14 S3 

Mines, Bureau of, 1*14 S3 

State, Dept, of, I-»14 S3 
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